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[Statutes  at  Labge,  Vol.  28  (Chap.  23),  p.  601.] 

AN  ACT  Providing  for  the  public  printing  and  binding  and  the  distribution  of  public 

documents. 

Sec.  73.  Extra  copies  of  documents  and  reports  shall  be  printed  promptly 
when  the  same  shall  be  ready  for  publication,  and  shall  be  bound  in  paper  or 
cloth  as  directed  by  the  Joint  Committee  on  Printing,  and  shall  be  the  number 
following  in  addition  to  the  usual  number : 

Of  the  report  of  the  Bureau  of  Animal  Industry,  30,000  copies,  of  which  7,000 
shall  be  for  the  Senate,  14,000  for  the  House,  and  9,000  for  distribution  by  the 
Agricultural  Department. 

Approved,  January  12,  1895. 
2 


•  •    •  • 


Digitized  by 


Google 


LETTER  OF  TRANSMITTAL. 


United  States  Department  of  Agriculture, 

Bureau  of  Animal  Industry, 
Washington^  Z>.  C,  July  28^  1909. 
Sir:  I  have  the  honor  to  transmit  herewith  the  Twenty-fifth  An- 
nual Report  of  the  Bureau  of  Animal  Industry,  for  the  year  1908, 
and  recommend  that  it  be  published,  as  provided  by  section  73  of 
the  act  of  Congress  approved  January  12,  1895. 
Respectfully, 

A.  D.  Melvin, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agriculture, 
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TWENTY-FIFTH  ANNUAL  REPORT  OF  THE  BUREAU  OF 
ANIMAL  INDUSTRY. 


REPORT  OF  THE  CHIEF  OF  THE  BUREAU  FOR  THE  FISCAL 
YEAR  ENDED  JUNE  30,  1908. 

By  A.  D.  Melvin. 

LINBS  OP  WORK. 

The  work  of  the  Bureau  in  the  interest  of  the  live-stock  industry 
and  the  public  health  has  continued  as  heretofore  along  the  following 
principal  lines,  all  of  which  are  more  or  less  intimately  connected : 

Meat  inspection. 

Inspection  of  animals  for  export  and  of  vessels  carrying  them. 

Supervision  of  the  interstate  transportation  of  live  stock. 

Inspection  and  quarantine  of  imported  animals. 

Eradication  of  the  diseases  known  as  scabies  of  sheep  and  cattle. 

Eradication  of  southern  cattle  ticks. 

Inspection  of  southern  cattle. 

Scientific  investigations  concerning  diseases  of  animals. 

Work  in  animal  husbandry. 

Work  in  the  interest  of  the  dairy  industry  and  of  wholesome  dairy 
products. 

The  force  of  employees  has  remained  practically  stationary  in 
number,  there  being  3,136  on  the  rolls  July  1,  1908,  as  compared  with 
3,152  a  year  before.  Of  the  former  number,  2,203  were  engaged  in 
meat  inspection. 

A  few  of  the  more  important  matters  with  which  the  Bureau  is 
concerned  will  be  discussed  briefly,  after  which  the  work  of  the 
various  divisions  will  be  presented  more  in  detail. 

THE  MEAT  INSPECTION. 

The  Federal  meat  inspection  has  been  extended  during  the  year, 
and  it  is  estimated  that  it  now  covers  slightly  more  than  one-half 
of  the  entire  number  of  animals  slaughtered  for  food  in  the  United 
States.  Details  of  the  year's  operations  will  be  found  in  the  portion 
of  this  report  which  deals  with  the  Inspection  Division.  With  two 
years'  experience  under  the  new  law  the  work  is  better  systematized 
and  more  uniformly  carried  on  at  the  various  stations.    The  large 
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force  engaged  in  this  service  maintains  a  high  standard  of  efficiency, 
and  every  effort  is  made  to  insure  the  wholesomeness  of  the  inspected 
product,  sanitary  conditions  of  preparation,  and  honesty  of  labeling. 
The  new  regulations  are  based  on  the  best  and  most  recent  scientific 
knowledge  and  judgment,  and  it  is  safe  to  say  that  no  country  has  a 
more  stringent  meat-inspection  system  or  one  which  better  safeguards 
the  health  of  the  consumer  of  meat  products. 

One  effect  of  the  inspection  under  the  new  law  has  been  a  marked 
improvement  in  the  sanitary  condition  of  the  abattoirs.  In  old  estab- 
lishments there  have  been  many  improvements,  and  in  the  construc- 
tion of  new  buildings  such  materials  have  been  used  as  would  promote 
sanitation. 

Newspaper  reports  of  the  finding  of  preservatives  in  American 
meat  products  abroad  make  a  statement  of  the  facts  desirable.  The 
meat-inspection  law,  after  prohibiting  the  use  of  dyes,  chemicals, 
preservatives,  or  ingredients  which  render  the  meat  or  meat  food 
product  unsound,  unhealthful,  unwholesome,  or  unfit  for  human  food, 
makes  the  following  exception : 

Provided,  That,  subject  to  the  rules  and  regulations  of  the  Secretary  of  Agri- 
culture, the  provisions  hereof  in  regard  to  preservatives  shall  not  apply  to  meat 
food  products  for  export  to  any  foreign  country  and  which  are  prepared  or 
packed  according  to  the  specifications  or  directions  of  the  foreign  purchaser, 
when  no  substance  is  used  in  the  preparation  or  packing  thereof  in  conflict  with 
the  laws  of  the  foreign  country  to  which  said  article  is  to  l)e  exported. 

The  use  of  preservatives  in  inspected  meat  is  not  permitted  except 
in  strict  accordance  with  the  foregoing  provision  of  law.  However, 
when  foreign  purchasers  specify  that  preservatives  shall  be  used,  and 
when  foreign  governments  do  not  prohibit  the  importation  of  meat 
food  products  prepared  with  preservatives,  it  seems  very  inconsistent 
that  complaint  should  be  made  when  preservatives  are  found.  In 
some  instances,  however,  when  the  presence  of  preservatives  has  been 
reported  and  when  investigation  has  shown  that  no  preservative  was 
really  added,  it  has  been  determined  that  the  alleged  preservative  was 
a  natural  constituent  of  normal  meat  and  that  the  amount  found  was 
only  the  merest  trace  and  no  more  than  frequently  occurs  naturally. 

While  the  Federal  inspection  is  limited  to  establishments  or  per- 
sons doing  an  interstate  or  export  business,  the  Bureau  has  opportu- 
nities for  learning  conditions  at  other  places.  It  should  be  borne 
in  mind  that  nearly  half  of  the  meat  supply  of  the  country  does 
not  come  under  Federal  inspection  and  that  only  a  very  small  part 
of  this  receives  an  efficient  State  or  municipal  inspection.  Some  of 
the  most  insanitary  and  revolting  conditions  have  been  found  at 
small  local  abattoirs,  which  are  not  and  can  not  be  reached  by  the 
Federal  inspection.  It  is  only  natural,  too,  that  suspicious  and  dis- 
eased live  stock,  which  might  be  condemned  if  sent  to  an  inspected 


Digitized  by 


Google 


REPORT  OP  THE  CHIEF  OF  THE  BUREAU.  11 

establishment,  finds  its  way  to  the  uninspected  places;  and  as  the 
Federal  law  prohibits  the  interstate  shipment  of  uninspected  meat, 
it  follows  that  the  product  of  the  numerous  abattoirs  which  are  with- 
out Federal  inspection  is  sold  and  consumed  within  the  States  where 
they  are  located.  Furthermore,  this  Bureau  frequently  finds  pre- 
servatives in  meats  prepared  by  local  butchers. 

There  is  great  need,  therefore,  for  the  States  and  cities  to  provide 
an  adequate  local  inspection  which  will  protect  their  people  against 
these  local  establishments.  Few  States  have  done  anything  in  that 
direction,  and  very  few  cities  have  an  adequate  and  efficient  inspec- 
tion. In  most  cities  where  there  is  a  municipal  inspection  it  consists 
simply  in  an  examination  of  the  meat  as  exposed  for  sale  in  the  mar- 
kets and  stores.  Such  an  inspection  is  almost  worthless.  While  it 
may  result  in  the  condemnation  of  a  certain  amount  of  unwholesome 
and  tainted  meat,  the  average  purchaser  is  able  to  detect  and  avoid 
such  meat  for  himself.  What  is  required  is  an  inspection  that  will 
protect  the  consumers  where  they  can  not  protect  themselves,  namely, 
by  guarding  against  the  meat  of  diseased  animals.  This  can  be  done 
only  by  having  a  sufficient  number  of  competent  veterinarians  to 
inspect  the  carcasses  at  the  time  of  slaughter,  and  this  is  a  kind  of 
inspection  that  very  few  cities  have.  Without  such  a  local  inspection 
the  consumer  can  be  assured  of  wholesome  meat  only  by  purchasing 
no  meat  except  that  bearing  the  Government  inspection  label. 

PROGRESS  IN  SUPPRESSING  DISEASES  OF  LIVE  STOCK. 

Gratifying  headway  has  been  made  in  the  work  of  controlling  and 
eradicating  contagious  diseases  of  live  stock.  Especially  is  this  true 
with  regard  to  sheep  scab.  During  the  fiscal  year  the  quarantine  on 
account  of  this  disease  was  removed  from  two  States  (Idaho  and 
Wyoming),  and  since  the  close  of  that  period  it  has  been  removed 
from  Kansas,  Nebraska,  and  large  parts  of  North  Dakota  and  South 
Dakota.  In  the  12  States  and  Territories  remaining  in  quarantine 
such  good  progress  has  been  made  that  the  amount  of  infection 
remaining  is  very  small  in  all  but  California.  The  situation  is  so 
encouraging  as  to  lead  to  the  hope  that  considerable  additional  terri- 
tory can  be  released  during  the  coming  year,  and  that  the  disease  may 
be  entirely  wiped  out  within  a  few  years. 

The  quarantine  on  account  of  cattle  mange  was  removed  during  the 
fiscal  year  from  parts  of  Kansas  and  Nebraska,  and  has  since  been 
removed  from  parts  of  North  Dakota,  Colorado,  Kansas,  Oklahoma, 
and  New  Mexico.  Parts  of  10  States  and  Territories  still  remain  in 
quarantine. 

The  work  of  exterminating  the  ticks  which  are  such  a  detriment  to 
the  cattle  industry  of  the  South  has  been  continued  vigorously  and 
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with  good  results.  During  less  than  three  years  of  this  work  nearly 
64,000  square  miles  of  territory  have  been  freed  from  these  trouble- 
some parasites.  This  is  an  area  somewhat  larger  than  that  of  the 
State  of  Greorgia.  This  gives  assurance  of  ultimate  success,  although 
many  years  will  probably  be  required  for  the  completion  of  the  work. 
Much  depends  upon  the  amounts  appropriated  for  this  work  by  the 
States,  as  well  as  by  the  Federal  Government,  but  more  upon  the 
assistance  and  cooperation  of  the  cattle  owners  themselves,  for  with- 
out a  fair  degree  of  cooperation  the  eradication  of  the  tick  can  never 
be  accomplished. 

HOG-CHOLERA   VACCINE. 

The  vaccine  or  serum  for  the  prevention  of  hog  cholera,  prepared 
according  to  methods  worked  out  under  the  direction  of  Dr.  M. 
Dorset,  chief  of  the  Biochemic  Division,  as  described  in  previous  re- 
ports, has  been  further  tested  in  a  practical  way  during  the  year  and 
its  efficacy  has  been  still  further  confirmed. 

In  order  to  make  this  treatment  available  for  general  use,  it  is  neces- 
sary that  some  arrangements  should  be  made  for  supplying  the  vac- 
cine to  hog  raisers.  To  prepare  vaccine  for  the  entire  country,  how- 
ever, would  be  such  a  great  undertaking  that  the  Bureau  does  not 
feel  warranted  in  attempting  it.  It  is  believed  that  the  best  way  of 
accomplishing  this  object  would  be  for  the  various  States  to  prepare 
the  serum  and  furnish  it  to  citizens  on  such  terms  as  may  be  thought 
proper.  With  this  object  in  view,  the  Department  invited  a  number 
of  experiment  station  and  State  veterinarians  to  visit  the  Bureau's 
experimental  farm  near  Ames,  Iowa,  so  as  to  observe  the  method  of 
preparing  and  applying  the  vaccine.  At  these  conferences  the  opinion 
was  generally  expressed  that  the  vaccine  can  be  successfully  used  in 
the  prevention  and  control  of  hog  cholera ;  also  that  it  was  advisable 
for  the  States  to  make  ample  provisions  for  this  very  important  work. 
In  most  States  separate  appropriation  should  be  made  for  providing 
suitable  laboratories  and  farms  where  the  serum  can  be  prepared  by 
competent  assistants  under  the  supervision  of  the  live-stock  sanitary 
board  or  State  veterinarian.  Some  of  the  State  experiment  stations 
have  successfully  undertaken  to  prepare  and  distribute  the  vaccine, 
and  it  is  hoped  that  others  will  do  likewise. 

THE  TUBERCULOSIS  PROBLEM. 

The  most  serious  problem  now  confronting  the  live-stock  industry 
is  tuberculosis.  This  disease  has  progressed  to  an  alarming  extent 
and  is  undoubtedly  on  the  increase,  especially  in  States  where  no  ade- 
quate measures  have  been  taken  against  it.  The  recent  agitation  in 
favor  of  a  more  wholesome  food  supply  has  drawn  attention  to 
tuberculosis  not  only  as  it  relates  to  the  health  of  the  consumer  of 
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meat  and  dairy  products,  but  as  it  affects  the  business  of  ittising  live 
stock  in  an  economic  way.  Judging  from  the  meat -inspection  sta- 
tistics and  from  records  of  the  tuberculin  test,  it  is  estimated  that 
more  than  1  per  cent  of  the  beef  cattle,  10  per  cent  of  the  dairy  cattle, 
and  2  per  cent  of  the  hogs  in  the  United  States  are  affected  with 
tuberculosis.  The  financial  loss  that  is  chargeable  to  this  disease 
among  farm  animals  amounts  to  no  less  than  $23,000,000  annually. 
Both  in  the  inters  of  the  public  health  and  for  the  financial  benefit 
of  stock  raisers,  it  is  time  that  more  aggressive  and  systematic  meas- 
ures were  taken  to  suppress  and  eradicate  this  disease. 

During  the  past  year  the  Bureau  has  been  endeavoring,  in  coopera- 
tion with  the  authorities  of  Nebraska  and  Wisconsin,  to  trace  the 
origin  of  animals  found  affected  with  tuberculosis  in  the  meat  in- 
spection. The  results  of  this  work  have  been  very  satisfactory  in 
the  way  of  enabling  the  State  authorities  to  locate  and  stamp  out 
centers  of  infection.  In  Nebraska,  for  instance,  in  every  case  where 
diseased  animals  have  been  found  in  the  meat  inspection  and  their 
origin  traced  back  to  the  farm,  tuberculosis  has  been  found  among 
the  live  stock  remaining  on  the  farm.  It  is  therefore  evident  that 
the  meat  inspecticm  can  be  made  an  effective  agency  for  discovering 
and  locating  the  presence  of  disease,  and  it  seems  important  that  the 
meat  inspection  should  continue  to  be  intimately  connected  with  the 
administration  of  any  work  for  the  eradication  of  tuberculosis  as 
well  as  other  contagious  diseases  of  live  stock. 

In  order  to  give  general  application  to  this  plan  of  tracing  the 
disease,  it  seems  essential  that  the  various  States  should  empower 
their  officials  by  law  to  require  that  shippers  shall  tag  their  live  stock, 
especially  cows,  shipped  for  slaughter,  in  such  a  way  that  they  may 
be  identified  and  their  origin  determined. 

The  agricultural  appropriation  act  for  the  fiscal  year  1909  author- 
izes the  Secretary  of  Agriculture  "  to  investigate  the  prevalence  and 
extent  of  tuberculosis  among  dairy  cattle  in  the  United  States,"  and 
under  this  authority  steps  are  being  taken  to  collect  such  information. 
This  should  be  followed,  however,  by  systematic  work  on  a  large 
scale  by  the  Federal  and  State  authorities  in  cooperation,  with  a  view 
to  the  ultimate  eradication  of  tuberculosis  from  farm  animals.  This 
work  to  be  successful  will  require  many  years  and  considerable  ex- 
penditures, but  there  is  no  doubt  that  such  expenditures  will  be  a 
profitable  investment,  even  if  the  subject  is  considered  wholly  from 
the  financial  standpoint.  After  more  specific  information  is  obtained 
as  to  the  extent  of  the  infection  and  as  to  the  localities  in  which  it 
prevails,  the  tuberculin  test  should  be  applied  generally  and  system- 
atically in  the  infected  sections,  this  test  being  unquestionably  the 
most  accurate  method  of  diagnosis  known.  The  safest  way  of  dis- 
posing of  diseased  animals  is  to  slaughter  them,  but  in  order  to  make 
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the  financial  loss  as  light  as  possible  it  would  be  well  to  have  such 
animals  slaughtered  at  abattoirs  having  Federal  or  other  competent 
vd;erinary  inspection.  In  this  way  a  large  proportion  may  be  safely 
passed  for  food  and  made  to  yield  their  full  meat  value,  while  only 
those  whose  meat  may  be  dangerous  to  health  will  be  condemned.  It 
seems  only  reasonable  that  persons  whose  animals  are  condemned  and 
slaughtered  should  be  paid  indemnity,  at  least  in  part. 

An  important  step  looking  toward  the  suppression  of  tuberculosis 
in  live  stock  was  taken  in  the  organization  in  New  York  City  in 
March  of  an  association  of  live-stock  sanitary  officers  of  the  States 
of  Maine,  New  Hampshire,  Massachusetts,  Rhode  Island,  Connecticut, 
New  York,  Pennsylvania,  and  New  Jersey,  with  the  special  object  of 
regulating  and  controlling  the  movement  between  those  States  of 
dairy  and  breeding  cattle. 

INADEQUACY   OF   STATE   LAWS   FOR   DEALING   WITH   CONTAGIOUS 
DISEASES  OF  ANIMALS. 

Much  of  the  Bureau's  work  for  the  control  and  eradication  of  con- 
tagious disease  of  live  stock  has  been  done  in  cooperation  with  State 
officers.  In  a  few  States  the  authorities  are  provided  with  both  laws 
and  funds  for  such  work,  but  in  a  large  majority  of  the  States  this  is 
not  the  case.  The  Bureau  has  recently  collected  the  laws  of  various 
States  bearing  on  this  subject,  and  it  is  found  that  in  most  of  the 
States  the  laws  are  very  inadequate  for  the  protection  of  live  stock 
against  contagious  diseases  and  that  in  most  cases  the  appropriations 
are  entirely  insufficient  for  effective  work.  While  many  of  the  States 
have  cooperated  very  effectively  with  the  Federal  Government  in 
the  eradication  of  sheep  scabies,  cattle  mange,  and  the  southern  cattle 
tick,  the  lack  of  ability  on  the  part  of  other  States  to  do  their  share 
in  such  work  has  resulted  in  delaying  its  progress.  It  is  very  impor- 
tant for  the  success  of  such  work,  especially  with  regard  to  the  cattle 
tick  and  tuberculosis,  that  the  States  concerned  should  enact  laws 
giving  adequate  powers  to  their  officers  and  should  make  sufficient 
appropriations  for  the  work  that  is  to  be  done.  In  work  of  this 
kind  it  seems  reasonable  and  proper  that  the  expense  should  be 
divided  equally  between  the  States  and  the  General  Government. 

RANGE  CONDITIONS  IN  THE  WEST. 

Much  of  the  Bureau's  field  work  is  done  in  the  range  country  of  the 
West,  and  good  opportunities  are  afforded  for  studying  conditions  in 
that  section  as  they  affect  the  live-stock  industry.  The  conditions  on 
the  open  range  are  unsatisfactory  from  the  standpoint  of  both  the 
stock  owners,  who  desire  to  use  it  for  grazing  purposes,  and  the  sani- 
tary officers,  who  are  combating  contagious  diseases  of  live  stock.  It 
is  well  known  that,  aside  from  the  reduction  of  the  area  of  public 
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range  as  a  result  of  the  taking  up  of  homesteads,  the  grass  on  the 
remaining  range  has  be^i  so  depleted  that  the  number  of  animals 
which  can  be  supported  on  $i  given  area  is  much  less  than  formerly. 
This  condition  is  due  to  overstocking  and  misuse  of  the  range.  The 
range  has  been  overcrowded,  especially  at  certain  seasons  and  in  the 
vicinity  of  watering  places,  and  the  close  grazing  and  tramping  have 
in  some  places  almost  exterminated  the  native  grass.  It  has  also  been 
found  very  difficult  to  eradicate  or  even  to  prevent  the  spread  of  con- 
tagious diseases  of  live  stock  on  the  open  range,  because  the  lack  of 
fences  or  inclosures  makes  it  practically  impossible  to  control  the 
movement  of  animals.  This  is  especially  true  in  the  case  of  cattle 
mange,  and  if  some  more  destructive  disease  should  gain  a  foothold 
under  such  conditions  it  would  undoubtedly  cause  enormous  loss. 

The  best  remedy  for  both  of  these  conditions,  in  my  opinion,  would 
be  the  passage  by  Congress  of  a  law  regulating  grazing  and  provid- 
ing for  the  leasing  of  public  range.  By  this  means  the  range  would 
be  brought  under  definite  proprietorship,  and  the  lessees  could  exer- 
cise control  over  the  land  and  would  be  encouraged  to  make  improve- 
ments which  would  aid  in  conserving  both  the  live  stock  and  the 
range.  Under  such  circumstances  the  enforcement  of  quarantine 
measures  would  be  much  easier. 

ADDITIONAL    AUTHORITY    NEEDED    FOR    DEALING    WITH    CONTA- 
GIOUS DISEASES. 

Under  existing  legislation  the  Secretary  of  Agriculture  has  power 
to  enforce  measures  for  the  protection  of  the  live  stock  of  the  Ignited 
States  against  the  introduction  of  contagious  diseases  from  abroad  so 
far  as  they  are  liable  to  be  brought  in  with  imported  animals  or  with 
hay,  straw,  forage,  or  similar  material,  or  meats,  hides,  or  other  ani- 
mal products  from  infected  countries.  There  still  remains,  however, 
the  danger  that  the  contagion  of  some  destructive  animal  disease  may 
be  introduced  by  the  importation  of  virus  or  cultures  of  organisms 
causing  such  diseases.  It  is  therefore  respectfully  recommended  that 
Congress  enact  a  law  prohibiting  the  importation,  except  with  per- 
mission of  the  Secretary  of  Agriculture,  of  any  virus  that  may  be 
infectious  for  domestic  animals.  It  is  not  the  intention  to  prevent 
absolutely  the  importation  of  virus  and  cultures  from  abroad  or  to 
interfere  with  any  proper  scientific  investigations  by  responsible  per- 
sons, but  it  is  considered  desirable  to  have  all  such  importations  sub- 
ject to  the  control  and  approval  of  the  Secretary  of  Agriculture  in 
order  to  avoid  the  introduction  and  spread  of  contagious  diseases  by 
careless  investigators. 

Authority  should  also  be  given  to  build  fences  along  the  interna- 
tional boundary  lines,  in  order  to  control  the  movement  of  live  stock 
and  prevent  the  introduction  of  contagion. 


Digitized  by 


Google 


16  25TH  REPORT,  BUREAU  OF  ANIMAL  INDUSTRY. 

As  further  measures  to  prevent  the  spread  of  contagious  diseases 
of  animals,  the  Secretary  of  Agriculture  should  have  power  to  require 
the  cleaning  and  disinfection  of  cars  carrying  interstate  shipments  of 
live  stock,  at  such  times  and  places  as  he  may  deem  necessary ;  also  to 
require  that  stock  yards  handling  live  stock  which  is  the  subject  of 
interstate  transportation  shall  be  equipped  and  maintained  in  such 
manner  as  he  may  consider  necessary  in  order  to  facilitate  disin- 
fection. 

MORE  LAND  NEEDED  FOR  EXPERIMENT  STATION. 

The  Bureau  Experiment  Station  at  Bethesda,  Md.,  greatly  needs 
more  land  in  order  to  carry  on  properly  experimental  work  with  ani- 
mal diseases  and  in  breeding  small  animals,  feeding  poultry,  etc.  A 
tract  of  about  60  acres  adjoining  the  land  owned  by  the  station  has 
been  leased  so  as  to  obtain  more  ground,  but  this  arrangement  is  un- 
satisfactory, as  the  termination  of  the  lease  by  the  owners  would 
cause  serious  injury  to  work  under  way,  and  might  even  force  the 
abandonment  of  unfinished  investigations.  It  is  highly  desirable 
that  the  station  should  be  provided  with  sufficient  land  owned  by  the 
Government,  and  I  respectfully  recommend  that  Congress  be  asked 
to  appropriate  the  necessary  sum  for  the  purchase  of  acreage  at  least 
equal  to  that  now  leased. 

PUBLICATIONS. 

There  has  been  an  unusual  demand  for  the  publications  of  the 
Bureau,  especially  those  relating  to  tuberculosis  and  sanitary  milk 
production.  During  the  fiscal  year  there  were  issued  by  the  Bureau 
79  new  publications,  aggregating  2,44G  printed  pages,  and  besides 
these  there  were  numerous  reprints  of  former  publications.  The  new 
publications  consisted  of  the  Twenty-third  Annual  Report  of  the 
Bureau  (for  1906),  a  revised  edition  of  the  Special  Report  on  Dis- 
eases of  the  Horse,  the  annual  report  of  the  Chief  of  the  Bureau  for 
the  previous  fiscal  year,  9  bulletins,  23  circulars,  25  orders  and  regu- 
lations, 2  Yearbook  articles,  and  17  miscellaneous  publications.  The 
Special  Report  on  Diseases  of  the  Horse  has  proved  to  be  one  of  the 
most  popular  publications  ever  issued  by  the  Government,  the  total 
number  of  copies  printed  up  to  date  amounting  to  almost  1,000,000. 
A  monthly  publication,  issued  under  the  name  of  "  Service  Announce- 
ments," has  been  found  exceedingly  useful  in  disseminating  informa- 
tion and  instructions  to  the  large  force  of  employees,  especially  in 
the  meat-inspection  service.  In  addition  to  the  publications  issued 
during  the  fiscal  year,  the  Twenty-fourth  Annual  Report  of  the 
Bureau  (for  1907)  was  prepared  for  publication.  These  annual 
reports  are  volumes  of  several  hundred  pages,  and  contain  special 
articles  of  both  a  popular  and  a  scientific  nature,  in  addition  to  mis- 
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cellaneous  information  relating  to  the  live-stock  industry  and  the 
work  of  the  Bureau. 

THE  INSPECTION  DIVISION. 

The  work  of  the  Inspection  Division,  in  charge  of  Dr.  R.  P.  Sted- 
dom,  chief,  consists,  as  heretofore,  of  two  main  lines:  (1)  the  meat 
inspection  and  (2)  most  of  the  field  work  for  the  control  and  eradi- 
cation of  contagious  diseases  of  animals.  The  latter  comprises  the 
inspection  of  southern  cattle  and  the  supervision  of  their  movement 
when  forwarded  from  the  area  quarantined  on  account  of  Texas  or 
tick  fever,  the  work  for  the  extermination  of  the  southern  cattle  tick 
which  spreads  this  disease,  and  the  work  for  the  eradication  of  scabies 
of  sheep  and  cattle  in  the  West. 

THE  MEAT  INSPECTION. 

In  the  report  for  the  fiscal  year  1907  some  of  the  tabular  informa- 
tion covered  only  the  nine  months  in  which  the  new  law  had  been 
in  operation,  while  by  consolidating  the  figures  representing  the  work 
done  under  the  old  and  new  laws  some  tables  were  made  to  cover  the 
entire  year.  The  present  report,  therefore,  is  the  first  to  cover  an 
entire  fiscal  year's  operations  under  the  meat-inspection  law  of  June 
30,  1906,  which  became  effective  October  1,  1906. 

NEW    REGULATIONS. 

The  meat-inspection  regulations  promulgated  July  25,  1906,  and 
issued  as  B.  A.  I.  Order  137,  and  the  ten  amendments  thereto,  were 
revised  and  republished  as  B.  A.  I.  Order  150,  effective  April  1,  1908, 
The  regulations  are  based  upon  the  experience  of  more  than  a  year 
and  a  half  under  the  operation  of  the  new  law,  and  not  only  embody 
the  judgment  of  the  experts  of  the  Department  of  Agriculture,  but 
in  their  preparation  the  recommendations  of  a  committee  of  outside 
scientists  appointed  by  the  Secretary  have  been  adopted  to  a  great 
extent.  The  more  important  features  of  the  revised  regulations  are 
those — 

(a)  Imposing  inspection  upon  branch  houses  of  establishments 
having  inspection  if  such  branch  houses  engage  in  interstate  or 
foreign  commerce  and  slaughter  animals  or  "  process  "  meat. 

(6)  Prescribing  the  domestic  meat  label  to  be  furnished  by  the 
establishment  for  use  on  interstate  shipments  of  meat  or  meat  food 
products  in  lieu  of  the  regular  white  meat-inspection  stamp  previously 
furnished  by  the  Bureau. 

(c)  Requiring  the  separation  on  or  before  October  1,  1908,  of 
compartments  in  which  edible  products  are  prepared  or  handled 
from  those  in  which  inedible  products  are  prepared  or  handled  for 
industrial  uses. 
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(d)  Authorizing  inspectors  in  charge  to  permit  the  return  to 
official  establishments,  subject  to  reinspection,  of  inspected  and  passed 
products  which  are  alleged  to  have  become  unsound. 


ESTABLISHMENTS   AND   CITIES. 


The  records  show  that  during  the  year  inspection  has  been  con- 
ducted at  787  establishments  in  211  cities  and  towns,  a  gain  of  79 
establishments  and  25  cities  and  towns  as  compared  with  the  previous 
fiscal  year.  Inspection  was  withdrawn  during  the  year  from  95  es- 
tablishments. Of  this  number,  77  either  discontinued  slaughtering  or 
so  altered  their  business  that  Federal  inspection  was  not  required, 
1  manufactures  products  for  medical  use  only,  1  manufactures  only 
inedible  fats,  2  were  given  market  inspection,  2  transferred  their 
business  to  other  establishments,  3  violated  the  regulations  by  adul- 
terating lard  with  tallow  and  low-grade  fat,  1  was  given  exemption, 
3  failed  financially,  4  were  insanitary,  and  1  displayed  a  misleading 
sign. 

Below  are  shown  the  number  of  establishments  and  the  number  of 
cities  and  towns  where  inspection  of  meat  and  meat  food  products 
was  conducted  in  each  fiscal  year  since  1891. 

Number  of  establishments  and  cities  where  meat  inspection  has  been  conducted, 

fiscal  years  1891  to  1908. 


Year. 

EstabUsb- 
ments. 

Cities  and 
towns. 

Year. 

Establish- 
ments. 

Cities  and 
towns. 

1891 

9 
23 
37 
46 
65 
102 
128 
135 
139 

6 
12 
16 
17 
19 
26 
33 
35 
42 

1900                 

149 
157 
155 
156 
152 
151 
163 
708 
787 

46 

1892 

1901 

52 

1893 

1902 

50 

1894 

1903 

50 

1895 

1904 

51 

1896 

1905 

52 

1897 

1906 . 

1907 

58 

1898 

186 

1899 

1908 

211 

MARKET    INSPECTION. 


During  the  fiscal  year  market  inspection  has  been  granted  to  4  more 
cities,  thus  making  33  cities  that  now  have  the  privilege  of  forward- 
ing from  public  markets,  upon  reinspection  and  under  marks  of  Fed- 
eral inspection,  interstate  shipments  of  inspected  and  passed  meat 
or  meat  food  product  which,  in  being  prepared  for  delivery  to 
the  customer,  becomes  separated  from  the  original  mark  of  Federal 
inspection. 

EyEMPTION   FBOM   INSPECTION. 

During  the  year  about  116,000  shipments  were  made  under  certifi- 
cates of  exemption  as  provided  by  law.  The  total  weight  of  these 
shipments  can  not  be  determined,  as  in  many  instances  the  weight  has 
not  been  included  in  the  shipper's  certificate.    However,  a  determiaod 
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effort  is  now  being  made  to  have  the  weight  of  every  shipment  re- 
ported, so  that  hereafter  an  accurate  record  of  this  traffic  may  be 
kept. 

The  nimiber  of  certificates  of  exemption  outstanding  June  30, 1908, 
was  2,477,  as  against  about  4,000  at  the  end  of  the  previous  fiscal 
year.  In  accounting  for  the  reduced  number  it  may  be  said  that  in 
some  instances  exemption  has  been  superseded  by  inspection,  while  in 
others  the  certificates  have  been  recalled  on  account  of  poor  sanitation, 
violation  of  the  regulations,  etc.;  however,  the  great  majority  of 
previous  holders  of  certificates  are  permitted  under  the  law  to  ship 
as  farmers,  and  hence  need  no  certificate  of  exemption.  Certificates 
are  required  for  retail  butchers  and  retail  dealers. 


ANTE-MOBTEM   INSPECTION. 


The  number  of  ante-mortem  inspections  made  of  animals  for 
slaughter  is  shown  in  the  following  table,  and  indicates  an  increase 
of  6  per  cent  over  the  previous  fiscal  year : 

Ante-mortem  inspections  of  animals  about  to  he  slaughtered,  fiscal  year  1008, 


Kindofaoimftls. 

Passed. 

Suspected.o 

Total 

Cattle  . 

7,196,224 

1,903,461 

9.778,189 

34,960,571 

46,066 

32.048 
2,134 
1,751 

27,456 

7,230,272 

Calves 

1,995,595 

Sheep 

9,779,940 

Swioe 

35,006,027 

Goats              

46,067 

Total 

53,996,511 

63,390 

54,060,901 

•This  term  is  used  to  desif^ate  animals  found  diseased  or  suspected  of  being  unfit  for 
food  on  ante-mortem  Inspection,  most  of  which  are  afterwards  slaughtered  under  special 
supervision,  the  final  disposition  t>eing  determined  on  post-mortem  inspection. 

POST-MOBTEM    INSPECTION. 

The  following  table  shows  the  number  of  inspections  made  at  time 
of  slaughter,  an  increase  of  5.96  per  cent  over  the  previous  fiscal  year : 

Post-mortem  inspections^  fiscal  year  IVOS, 


Kind  of  animals. 


Cattle.. 
Calves. 
Sheep.. 
Swine.. 
Goats.. 


Passed  for 
food. 


7,081,315 

1,989,629 

9.694,350 

34,878,460 

45,020 


Passed*  for 

lard  and 

tallow  only. 


Total I  53,689,692 

I 


Con- 
demned. 


1,744 
4 

96 
106,675 

33,216 
5,854 
8.090 

127,933 
33 

106,519  ; 


175,126 


Total. 


7,116,275 

1,995,487 

9,702,545 

35,113,077 

45,953 


53,973,337 


Included  in  the  foregoing  table  are  the  post-mortem  inspections  of 
animals  rejected  or  suspected  on  ante-mortem  inspection,  and  the  final 
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inspection  of  carcasses  that  were  retained  ^  for  disease  or  other  cause 
at  time  of  slaughter. 

The  various  diseases  and  conditions  for  which  fresh  carcasses  and 
parts  were  condemned  and  tanked  are  shown  in  the  following  table : 

Diseases  and  conditions  for  which  condemnations  were  made  on  post-mortem 
inspection,  fiscal  year  1908. 


Cause  of  condemna- 
tion. 

Cattle. 

Calves. 

Sheep. 

Swine. 

Goats. 

Car- 
casses. 

Parts. 

Car- 
casses. 

Parts. 

Car- 
casses. 

Parts. 

1 

Car- 
casses. 

Parts. 

Car- 
casses. 

Parts. 

Tuberculosis  

24,371 
667 

27,467 
32,430 

150 
3 

91 
26 

8 

77,684 

628,462 

Actinomycosis 

Hog  cholera  and  swine 
pTngiiA 

27,234 
7,076 

6,846 
1,784 

Septicemia,      pyemia, 
and  urenila-  -.,,-. 

1,015 

1,506 
125 
373 

.... 

302 

267 
183 
663 

588 

1,100 
869 

3 

1 
9 

Pneumonia,    pieurisv, 
enteritis,     hepatitis, 
nephritis,     metritis, 
etc  



Icterus 

Texas  fever    

Caseous    lymphadeni- 
tis                       ..  . 

1,034 
105 

100 
647 

2 
27 

5 

Tumors  and  alDscesses . . 

116 

208 
1,856 

4,357 

46 

18 

1,280 

235 
354 

1,544 

Pregnancy  and  recent 
parturition 

Injuries,  bruises,  etc 

Immaturity 

1,891 

315 
3,097 

217 

3,332 

3 

1 

Sexual  odor 

1,186 
4,354 

Miscellaneous 

2,979 

1,337 

819 

44 

3,639 

30 
196 

3,251 

12 

Total 

33,216 

67,482 

5,854 

396 

8,090 

127,933 

636,589 

33 

1 

SUPEBVI8ING   PREPARATION   OF    MEATS   AND  PRODUCTS. 

The  amount  of  meat  food  product  prepared  and  processed  under 
Bureau  supervision  is  shown  in  the  following  table : 

Meat  and  meat  food  products  prepared  and  '*  processed  "  under  Bureau  super- 
vision, fiscal  year  1908. 


Kind  of  product. 


Weight. 


j  Pounds. 

Beef  placed  in  cure i  1 77, 555, 376 

Pork  placed  in  cure 2,875,997,349 

All  other  classes  placed  In  cure I  6,260,940 

Sausage  chopped 416, 199,855 

Canned  beef. 62,396,382 

Canned  pork 27,392,485 

All  other  canned  meats 2,792,935 


Beef  extract. 

Lard 

Lard  compound. 


715,829 
1,433,777,993 
27,780,764 


Kind  of  product. 


Pounds. 

408,666,880 
56,136,236 

163,289,340 
11,805,632 
73,999,893 
79,380,283 

134,150,192 


Total 5,958,298,364 


Lard  substitute 

Oleo  stock  and  edible  tallow. 

Oleooll 

Lard  stearin 

Oleostearln 

Oleomargarln  and  butterlne.. 
Miscellaneous  products 


Weight. 


The  following  amounts  of  meat  and  meat  food  products  were  con- 
demned on  reinspection  during  the  fiscal  year:  Beef,  »31,653,279 
pounds;   pork,   11,504,400   pounds;   mutton,   128,230   pounds;   veal, 

«Th!s  term  is  applied  to  carcasses  held  on  suspicion  on  first  i)ost-niorteui 
examination,  to  be  subjected  later  to  more  thorough  examination  for  determin- 
ing final  disposition. 
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58^9  pounds;  goat  meat,  58  pounds;  total,  43,344,206  pounds.  The 
principal  causes  for  condemnation  were  that  the  meat  or  product  was 
found  to  be  sour,  tainted,  putrid,  unclean,  or,  in  the  case  of  fats, 
rancid.  The  foregoing  figures  show  an  average  monthly  increase 
over  the  condemnations  on  reinspection  during  the  first  nine  months 
under  the  new  law  of  about  118  per  cent. 

INTERCHANGE  OF  MEATS  BETWEEN  OFFICIAL  ESTABLISHMENTS. 

During  the  year  the  following  amounts  of  inspected  and  passed 
meat  and  meat  food  products  were,  upon  identification  as  "  U.  S.  in- 
spected and  passed  '^  by  Bureau  employees,  admitted  to  official  estab- 
lishments: Beef,  794,496,355  pounds;  veal,  23,055,853  pounds;  mut- 
ton, 26,204,576  pounds;  goat  meat,  26,334  pounds;  pork,  1,668,782,221 
pounds;  total,  2,512,565,339  pounds. 

MEATS  AND  PRODUCTS  CERTIFIED  FOR  EXPORT. 

The  amount  of  meat  and  meat  food  products  certified  by  the 
Bureau  for  export  shows  an  increase  of  13.8  per  cent  over  the  pre- 
vious fiscal  year.     The  following  table  shows  the  classification: 

Inspection  certificates  issued  for  export  of  meat  and  meat  food  produets,  fiscal 

year  1908. 


Kind. 

Number. 

Beef. 

Mutton. 

Pork. 

TotaL 

Regular 

75,983 
46,312 

Poundt. 
424,914,258 
5,852,094 

Pounds. 
4,089,021 
35,460 

Pounds. 

737,807,291 

373,063,684 

Pounds. 
1,166,810,570 

Pieservstlye 

378,951,238 

Total 

122,205 

430,766,352 

4,124,481 

1,110,870,975 

1,545,761,806 

There  were  also  issued  2,626  "  animal-product "  certificates,  cover- 
ing the  exportation  of  26,007,484  pounds  of  such  inedible  products  as 
hoofs,  horns,  casings,  bladders,  bungs,  etc. 


CONTROL  OF  CJONTAGIOFS  DISEASES. 


TEXAS  FEVER. 


The  regulations  to  prevent  the  spread  of  splenetic  fever  in  cattle 
were  amended  in  March,  1908,  by  amendment  3  to  B.  A.  I.  Order  143, 
effective  April  1.  In  this  amendment  the  specifications  for  quaran- 
tine yards  at  points  outside  the  quarantined  area,  and  for  native  yards 
at  points  within  the  quarantined  area,  were  amplified  with  a  view  to 
further  eliminating  the  danger  of  spreading  the  Texas  fever  tick. 
The  live-slock  inspector  detailed  to  the  inspection  of  the  facilities  of 
stock-yard  and  transportation  companies  for  handling  southern  cattle 
at  points  outside  the  quarantined  area  is  still  pursuing  that  work,  and 
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much  has  been  accomplished  in  the  way  of  bringing  these  facilities  up 
to  the  standard  required  by  the  regulations.  It  is  but  proper  to  state 
that  almost  without  exception  the  necessary  alterations  or  improve- 
ments have  been  cheerfully  made.  An  effort  is  also  being  made  to 
enforce  a  more  strict  compliance  with  the  regulations  governing  the 
disinfection  of  infected  cars,  and  to  this  end  transportation  com- 
panies are  being  required,  whenever  practicable,  to  have  this  work 
done  at  the  points  of  unloading,  thus  reducing  to  a  minimum  the  num- 
ber of  infected  cars  that  are  permitted  to  be  forwarded  for  cleaning 
and  disinfection  at  other  plants. 

The  shipments  of  cattle  of  the  quarantined  area  to  northern  mar- 
kets for  immediate  slaughter  show  an  increase  over  the  previous 
quarantine  season  of  15.65  per  cent,  the  number  of  head  being 
1,157,285,  contained  in  40,262  cars. 

There  were  inspected  in  the  provisionally  quarantined  area  333,610 
head  of  cattle  which  were  permitted  to  be  shipped  to  points  outside 
the  quarantined  area  for  purposes  other  than  immediate  slaughter. 
These  cattle  were  moved  under  3,175  certificates  issued  by  Bureau 
employees. 

During  the  fiscal  year  153,480  head  of  cattle  were  dipped  in  crude 
petroleum  under  Bureau  supervision,  and  39,444  cars  that  had  carried 
southern  cattle  were  cleaned  and  disinfected. 

THE  EBADICATION  OF  CATTLE  TICKS. 

The  work  of  eradicating  the  ticks  which  spread  the  contagion  of 
so-called  Texas  fever  of  cattle  has  been  continued  with  good  effect, 
in  cooperation  with  the  various  States  interested.  As  a  result  of  this 
work  a  total  area  of  more  than  40,000  square  miles,  as  shown  by  the 
following  table,  was  released  from  quarantine  during  the  fiscal  year : 

Area  released  from  quarantine  as  a  result  of  tick  eradication,  fiscal  year  1908. 


state. 

Square  miles. 

State. 

Square  miles. 

California    

21,136 

660 

2,612 

3,071 

3,826 

North  Carolina 

6,312 
3,181 

Texas 

Virginia 

Oklahoma                        

Total 

Arkansas -  r -  -  - 

40,798 

Tennessee 

i 

In  addition  to  the  States  represented  in  the  foregoing  list,  active 
operations  are  being  carried  on  in  the  States  of  South  Carolina, 
Georgia,  Alabama,  Mississippi,  Louisiana,  and  Missouri,  and  some 
assistance  is  still  beiftg  rendered  to  the  authorities  in  Kentucky. 

During  the  year  2,271,436  inspections  of  cattle  were  made,  of  which 
1^72,648  were  reinspections. 
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SCABIES  IN    SHEEP. 


Amendment  1  to  R  A.  I.  Order  146,  effective  October  15,  1907, 
released  from  quarantine  on  account  of  scabies  in  sheep  the  States 
of  Idaho  and  Wyoming,  and  since  the  close  of  the  fiscal  year  an  order 
has  been  issued  releasing  the  States  of  Kansas  and  Nebraska  and 
those  portions  of  North  Dakota  and  South  Dakota  lying  east  and 
north  of  the  Missouri  River.  The  whole  number  of  inspections  made 
during  the  fiscal  year  was  59,471,141,  a  decrease,  as  compared  with 
the  previous  year,  of  5.3  per  cent.  The  whole  number  of  dippings 
recorded  during  the  fiscal  year  was  17,589,578,  of  which  4,881,979 
were  redippings.  The  increase  in  dippings,  due  to  a  general  dipping 
in  New  Mexico  during  the  fall  of  1907  and  active  work  in  California 
during  the  spring  and  summer  of  1908,  was  45  per  cent  as  compared 
with  the  previous  year. 

The  following  table  shows  the  number  of  inspections  and  dippings 
of  sheep  for  scabies  and  the  number  of  cars  cleaned  and  disinfected 
on  account  of  this  disease  since  1900 : 


Inspections  and  dippings  of  sheep  for  scabies,  and  cars  cleaned  and  disinfected, 
fiscal  years  1900  to  1908. 


Fiscal  year. 

1    Inspeo- 

UODS. 

Dippings. 

Cars 
cleaned  and 
disinfected. 

1000 

'    1  Wll  ,-^02 

626,838 
1,034,368 
1,017.162 
2,167,002 
0.578,476 
16,873,650 
12,306,076 
12,133,466 
17,580,578 

1001 

7           24 

1002 

11           61 

701 

1008 

16           70 

752 

1004 

40            61 

2,732 

1006 

53           86 

7,065 

1006 

59          -88 

8,625 

1907 

62  i. J,    -31 

6,275 

1006 

50   471     141 

0,338 

SCABIES   IN   CATTLE. 


By  amendment  1  to  B.  A.  I.  Order  145,  effective  March  1,  1908, 
and  amendment  2  to  the  same  order,  effective  May  1,  1908,  4  counties 
in  Kansas  and  57  counties  in  Nebraska  were  released  from  quarantine 
for  scabies  in  cattle,  and  since  the  close  of  the  fiscal  year  an  order 
has  been  issued  releasing  the  remainder  of  that  portion  of  North 
Dakota  lying  east  and  north  of  the  Missouri  River,  and  6  whole 
counties  and  portions  of  7  other  counties  in  Colorado. 

The  whole  number  of  inspections  made  during  the  fiscal  year  was 
16,920,100,  an  increase  of  11  per  cent  over  the  previous  year;  and  the 
whole  number  of  dippings,  1,527,280 — of  which  246,278  were  redip- 
pings— is  an  increase  over  the  previous  year  of  227.3  per  cent. 
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The  following  table  shows  the  inspections  and  dippings  of  cattle 
for  scabies,  and  cars  cleaned  and  disinfected  on  account  of  that  dis- 
ease since  1904  : 

Inspections  and  dippings  of  cattle  for  scabies,  and  cars  cleaned  and  disinfected, 

fihcal  years  1904  to  1908. 


Fiscal  year. 


Inspec- 
tions. 


1904 '    1,124,321 

1905 1  14,085,267 

1906 14,983,260 

1907 15,243,323 

1908 16,920,100 


Dippings. 


Cars 

cleaned  and 

disinfected. 


162,554 
563,394 
243,826 
466,623 
1,527,280 


532 
29,897 
19,992 
15,009 
17,601 


SCABIES  IN  HORSES. 


The  whole  number  of  inspections  of  horses  and  mules  for  scabies 
was  21,727,  and  the  whole  number  of  dippings  or  sprayings  was  5,593. 

THE  QUARANTINE  DIVISION. 

The  Quarantine  Division,  under  the  direction  of  Dr.  R.  W.  Hick- 
man, chief,  has  charge  of  the  work  of  the  Bureau  relating  to  the  ex- 
portation and  importation  of  live  stock,  including  the  management 
of  the  quarantine  stations  at  various  ports  of  entry  for  imported 
animals,  and  also  conducts  certain  special  investigations. 

INSPECTION  OF  VESSELS  AJ^D  EXPORT  ANIMALS. 

During  the  fiscal  year  638  inspections  of  vessels  carrying  live  stock 
were  made  before  clearance,  in  order  to  see  that  the  regulations  were 
complied  with  as  to  fittings,  equipment,  ventilation,  feed,  water,  at- 
tendants, etc.,  and  1,093  certificates  of  inspection  were  issued  for 
American  cattle.  The  following  table  gives  statistics  of  inspection 
of  live  animals  for  export  during  the  year : 

Number  of  inspections  of  American  and  Canadian  animals  for  export,  number 
rejected,  and  number  exported,  fiscal  year  1908. 


American. 

Number 
exported. 

Canadian. 

Kind  of  animals. 

Number  of 
inspec- 
Uons. 

Number 
rejected. 

Number 
inspected. 

Number 
rejected. 

Number 
exported. 

Cattle       

570,527 

82,579 

663 

79 

1,109 

591 

8 

496 
12 

301,209 

41,438 

663 

79 

1,332 

691 

8 

34,743 
30,477 

'1 

34,724 

Sheep 

30,460 

Swine            

Goats 

Horses                   

1 

6 

6 

Mules 

Total 

666,656 

609 

345,320 

65,226 

27 

65,199 
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Most  of  the  animals  included  in  the  foregoing  statement  were 
shipped  to  Great  Britain.  There  went  to  that  country,  of  the 
American  animals,  293,107  cattle,  40,071  sheep,  and  963  horses,  and 
of  the  Canadian  animals  34,045  cattle  and  30,079  sheep. 

The  inspection  of  vessels  carrying  export  cattle  and  the  enforce- 
ment of  the  regulations  referred  to  continue  to  result  in  an  exceed- 
ingly low  percentage  of  losses  of  animals  in  transit.  Statistics  of 
animals  landed  at  three  principal  British  ports  show  that  only  0.17 
per  cent  of  the  cattle,  0.22  per  cent  of  the  horses,  and  0.95  per  cent  of 
the  sheep  were  lost  at  sea. 

During  the  fiscal  year  there  were  inspected  for  export  to  Canada 
34,835  sheep,  1,779  horses,  487  cattle,  and  7  hogs.  Of  these  horses, 
1,726  were  tested  with  mallein  for  glanders,  of  which  number  7  re- 
acted and  were  excluded  from  exportation.  Of  the  cattle,  319  were 
tested  with  tuberculin,  of  which  number  16  failed  to  pass.  During 
the  fiscal  year  226  American  horses  were  reported  as  inspected  and 
subjected  to  the  mallein  test  by  Canadian  official  veterinarians  at  the 
border,  and  of  this  number  89  reacted  and  were  rejected. 

INSPECTION   AND  QUARANTINE  OF  IMPORTED   ANIMALS. 

In  order  to  protect  the  live  stock  of  the  United  States  from  con- 
tagion that  is  liable  to  be  introduced  with  animals  from  other  coun- 
tries, the  regulations  require  that  all  horses,  cattle,  sheep,  and  other 
ruminants  and  swine  imported  into  the  United  States  must  be  in- 
spected before  they  are  admitted,  and,  in  addition,  that  all  ruminants 
and  swine  from  any  part  of  the  world  except  North  America  shall 
be  quarantined.  For  the  importation  of  animals  for  which  quaran- 
tine is  required,  a  permit  (in  duplicate)  must  be  procured  from  the 
Secretary  of  Agriculture  prior  to  shipment.  Importations  are  not 
permitted  at  all  from  some  parts  of  the  world  where  destructive  dis- 
eases of  animals  prevail. 

The  following  tables  show  the  number  of  imported  animals  in- 
spected and  quarantined  and  the  number  inspected  but  not  quaran- 
tined during  the  fiscal  year  : 

Number  of  imported  animals  inspected  and  quarantined,  fiscal  year  1908. 


Ports  of  entry.  Cattle. 


New  York. C04 

Boston 43 

Baltl  more 

Canadian  border  ports 162 


Sheep. 


7 
113 
102 


Swine. 


29 


Goats. 


other 
animals. 


3  j             115 
1    


Total 809 

I 


490 
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Number  of  imported  animals  inspected  but  not  quarantined,  fiscal  year  1908. 


Porta  of  entry. 

Cattle. 

Sheep. 

Swine. 

Horsee. 

Mules 
and 
asses. 

Goats. 

Other 
ftnlmals. 

New  York 

2,goi 

153 

7 

104 

54 

168 
1 

7 

Boston 

2 

Philadelphia. 

Baltimore 

Kkw  OrleATM 

1 

Portland.  Me 

43 
1,016 
3,341 

2 

Mexican  border  i>ort9 

66,485 
15,051 

41,565 
115,655 

380 
534 

1,205 
12 

748 
5 

23 

Canadian  hordef^iwrte 

33 

Total 

81,436 

157,222 

914 

7,619 

1,387 

753 

65 

TUBERCULIN  TEST  IN  GBEAT  BRITAIN. 

The  regulations  governing  the  importation  of  animals  subject  to 
inspection  and  quarantine  provide  that  all  cattle  six  months  old  or 
over  imported  from  Great  Britain,  Ireland,  and  the  Channel  Islands 
shall  be  tested  with  tuberculin  by  an  inspector  of  the  Bureau  of  Ani- 
mal Industry  before  being  exported  or  after  arrival  at  the  animal 
quarantine  station  at  the  port  of  entry.  The  following  table  shows 
the  results  of  such  tests  made  in  Great  Britain  during  the  fiscal  year: 

Results  of  tuberculin  tests  in  Great  Britain  of  cattle  for  importation,  fiscal 

year  1908, 


Breed. 

Passed. 

Rejected. 

Shorthorn                                                                                                 

1 
357 

42 
144 

11 

Jersey 

4 

Ayiihire 

8 

Guernsey .         .        

1 

Galloway                                                                            

Total 

555 

13 

CONTROL  AND   TREATMENT   OF   ANIMAL   DISEASES. 

To  the  Quarantine  Division  there  is  assigned  a  large  amount  of 
correspondence  requesting  information  and  asking  for  aid  in  com- 
bating animal  diseases.  Material  assistance  is  rendered  to  State 
live-stock  sanitary  boards  and  other  officials  in  enabling  them  to 
locate  and  take  proper  procedure  for  the  control  of  contagious  dis- 
eases of  animals  in  their  States,  and,  as  far  as  practicable,  coopera- 
tive assistance  is  given  to  the  State  officers  in  the  suppression  of 
such  outbreaks.  Farmers  and  breeders  of  animals  are  advised  in  the 
case  of  noncontagious  diseases  of  the  most  approved  and  simple 
measures  for  their  prevention  and  cure. 
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TUBERCULIN    TESTING    OF    CATTLE    IN    THE    DISTRICT    OF    COLUMBIA    AND 

VICINITY. 

The  work  of  applying  the  tuberculin  test  to  dairy  cattle  in  the 
District  of  Columbia  and  vicinity  was  started  in  the  spring  of  1907, 
under  the  direction  of  the  Pathological  Division,  but  was  later 
transferred  to  the  Quarantine  Division.  The  principal  object  has 
been  to  assist  the  Health  Department  of  the  District  of  Columbia 
in  its  efforts  to  create  a  milk  supply  free  from  the  contamination  of 
the  germs  of  tuberculosis.  The  test  is  applied  without  charge  and 
upon  the  voluntary  request  of  the  owner  of  the  cattle,  provided  that 
he  sign  a  form  of  agreement  with  the  Bureau.  A  steadily  increasing 
number  of  dairymen  have  availed  themselves  of  this  opportunity  of 
proving  the  health  of  their  herds  or  of  detecting  and  removing 
tuberculous  animals.  The  following  public  institutions  in  the  Dis- 
trict of  Columbia,  which  includes  all  such  institutions  maintaining 
their  own  herds  of  dairy  cattle,  have  had  the  tuberculin  test  applied 
to  their  cattle,  by  which  it  was  shown  that  four  of  these  herds  were 
in  a  satisfactory  state  of  health  at  the  time  of  applying  the  first  test : 
The  United  States  Soldiers'  Home,  the  Government  Hospital  for  the 
Insane,  the  Girls'  Reform  School^  the  Home  for  the  Aged  and  Infirm, 
the  National  Training  School  for  Boys,  the  Washington  Asylum, 
and  the  Columbia  Institution  for  the  Deaf  and  Dumb.  The  test  was 
also  applied  to  the  herd  supplying  milk  to  the  United  States  Naval 
Academy  at  Annapolis,  Md. 

From  the  beginning  of  the  work  in  the  spring  of  1907  up  to  the 
close  of  the  fiscal  year,  June  30, 1908,  the  Bureau  applied  the  tubercu- 
lin test  to  2,468  cattle  in  the  District  of  Columbia,  Maryland,  and 
Virginia,  of  which  387,  or  15.68  per  cent,  reacted.  Of  the  reacting 
animals,  126  were  slaughtered  under  the  Bureau's  inspection,  and  in 
all  but  a  single  case  the  presence  of  tuberculosis  was  demonstrated  on 
post-mortem  examination.  The  diagnosis  of  the  tuberculin  test  was 
therefore  confirmed  in  99.21  per  cent  of  the  animals  slaughtered.  Of 
the  126  animals  killed  under  inspection,  94  were  so  very  slightly 
affected  as  to  be  safely  passed  for  food  after  removal  of  the  glands  or 
organs  in  which  the  lesions  were  found,  while  32  were  condemned. 

Much  of  the  growth  of  interest  in  the  tuberculin  test  among  cattle 
owners  is  probably  attributable  to  the  fact  that  instead  of  forcing  the 
test  upon  them  an  educational  policy  has  been  pursued  with  a  view  to 
leading  them  to  an  appreciation  of  the  significance  of  the  dangers  of 
tuberculosis  among  their  cattle,  and  thus  to  a  recognition  of  the  eco- 
nomic importance  of  obtaining  sound  animals  and  the  production  of 
a  wholesome  milk  supply.     Another  factor  in  the  growth  of  this 
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interest  has  been  the  demonstration  of  the  accuracy  of  the  tuberculin 
test  when  applied  by  the  veterinary  inspectors  of  this  Bureau. 

The  form  of  agreement  adopted  for  use  in  the  tuberculin  testing 
of  cattle  is  set  forth  below.  This  is  intended  to  represent  the  most 
liberal  measures  for  the  control  of  tuberculosis  that  are  compatible 
with  economic  principles,  aiming  at  the  final  eradication  of  the  dis- 
ease and  the  maintenance  of  a  herd  free  from  tuberculosis. 

UNITED  STATES  DEPARTMENT  OF  AGRICULTURE. 

BUREAU  OF  ANIMAL   INDUSTRY. 

Agreement, 

In  consideration  of  the  testing  of  my  herd  of  cattle  by  the  Bureau  of  Animal 

Industry  of  the  United  States  Department  of  Agriculture,  and  the  assistance 

of  said  Bureau  in  enabling  me  to  produce  and  maintain  a  herd  of  cattle  free 

from  the  contamination  of  tuberculosis,  I, , 

(Name  of  owner.) 

of ,  owner  of  said  herd  of  cattle,  comprising 

(Post-office  address.) 

,  do  hereby 

Number  and  kinds  oyer  6  months  old  ;  number  and  kinds  under  6  montlis  old.) 
agree  as  follows: 

1.  I  will  cause  all  animals  which  react  to  the  tuberculin  test,  and  which  also 
show  other  marked  symptoms  of  tuberculosis,  to  be  slaughtered  within  a  reason- 
able time  under  the  United  States  meat-inspection  regulations,  and  I  will  cause 
the  carcasses  of  said  animals  to  be  disposed  of  according  to  the  meat-inspection 

.regulations  of  the  Bureau  of  Animal  Industry,  based  upon  the  lesions  found 
upon  inspection. 

2.  I  will  cause  all  animals  which  react  to  the  tuberculin  test,  but  which  show 
no  other  evidence  of  tuberculosis,  either  to  be  slaughtered  and  disposed  of  as 
herein  provided  for  animals  which  show  also  other  evidence  of  tuberculosis,  or 
I  will  cause  such  animals  to  be  removed  from  the  herd  and  portion  of  the  farm 
upon  which  the  healthy  animals  of  the  herd  are  maintained,  and  I  will  cause 
the  diseased  animals  to  be  segregated  from  the  healthy  animals,  and  thereafter 
they  shall  remain  so  segregated. 

3.  In  all  cases  where  the  milk  from  such  segregated  reacting  cows  is  to  be 
used  for  any  purpose  whatever  I  will  cause  the  said  milk  to  be  sterilized. 

4.  Segregated  reacting  bulls  may  be  used  for  breeding,  provided  they  are  held 
on  leash  and  are  not  permitted  to  leave  the  premises  reserved  for  their  use, 
and  provided  the  healthy  cows  bred  to  such  bulls  are  not  unduly  exposed  to 
infected  premises  or  to  other  diseased  cattle. 

5.  I  will  cause  the  young  from  segr^ated  reacting  animals  to  be  removed 
from  their  mothers  at  birth  and  will  not  permit  the  said  young  to  suck  their 
mothers. 

6.  Any  part  of  my  premises  contaminated  by  reacting  animals  will  be  sub- 
mitted by  me  to  a  thorough  disinfection  under  the  direction  or  supervision  of 
the  Bureau  of  Animal  Industry. 

7.  All  cattle  owned  by  me,  both  healthy  and  tuberculous,  I  will  mark,  or 
allow  to  be  marked,  in  such  manner  as  to  enable  their  identity  to  be  retained, 
and  I  will  not  change  the  location  of  or  slaughter  any  tuberculous  cattle  except 
after  due  and  timely  notification  to  the  Bureau  of  Animal  Industry,  stating 
the  exact  nature  of  the  change  of  location,  or  the  exact  date,  name,  and  address 
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of  the   official  establishment  at   which  the   animal   or   animals   are   to   be 
slaughtered. 

8.  I  will  add  no  cattle  to  the  said  herd  which  have  not  passed  a  tuberculin 
test  administered  by  an  authorized  public  agent  qualified  to  perform  such  test 
or  by  an  inspector  of  the  Bureau  of  Animal  Industry. 

9.  I  will  comply  with  all  reasonable  sanitary  measures  which  are  indicated 
by  the  proper  officials  of  the  State  or  Territory  wherein  my  herd  is  located,  or 
by  the  local  board  of  health  under  whose  permit  I  am  disposing  of  dairy  prod- 
ucts, or  by  the  Bureau  of  Animal  Industry. 

In  witness  whereof  I  have  signed  this  agreement  this day  of 

,  one  thousand  nine  hundred  and 


Owner  of  the herd. 

(Address) 


Witness: 


VENEREAL  DISEASE  OF  HORSES. 

Notwithstanding  the  fact  that  the  eradication  of  the  disease  of 
horses  known  as  maladie  du  coi't  or  dourine  was  believed  to  have  been 
successfully  accomplished  a  year  or  two  ago,  it  has  been  considered 
wise  to  continue  the  inspection  of  horses  in  certain  Western  States 
where  the  disease  formerly  prevailed,  to  make  sure  that  none  of  the 
contagion  persisted.  During  the  fiscal  year  the  Bureau  veterinarians 
made  2,884  inspections  without  discovering  any  case  of  the  disease. 

EXPERIMENT  IN  EFFECT  OF  SANITARY  CONDITIONS  ON  TUBERCULOSIS. 

In  the  latter  part  of  the  fiscal  year  a  cooperative  experiment  was 
instituted  with  the  Virginia  Agricultural  Experiment  Station  to  de- 
termine the  variation  in  the  curative  influence  of  fresh  air  and  sani- 
tation upon  tuberculous  cows  kept  under  different  conditions.  Twenty 
tuberculous  animals  have  been  entered  in  the  experiment,  and  these 
have  been  divided  into  three  groups,  two  of  which  are  being  main- 
tained under  ideal  sanitary  conditions  in  new  buildings  constructed 
on  economic  principles,  which  can  be  used  as  models  for  the  farmers. 
The  remaining  group,  used  as  a  check  upon  the  other  two,  is  kept  in  a 
poorly  ventilated,  insanitary  barn,  such  as  is  seen  upon  some  farms. 

LIVE-STOCK   DISEASES  AND   CONDITIONS   IN   PORTO   RICO. 

From  August  8,  1907,  until  April  15,  1908,  investigations  of  the 
diseases  of  live  stock  and  conditions  surrounding  the  live-stock  indus- 
try were  carried  on  in  Porto  Rico  by  Dr.  William  Thompson  under 
the  direction  of  the  Quarantine  Division. 

The  Porto  Rican  cattle  are  noted  throughout  the  West  Indies  for 
their  superior  size  and  working  ability.    A  majority  of  them  show 
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the  effect  of  a  cross  with  zebu  blood,  which  resulted  from  the  impor- 
tation of  a  number  of  zebu  bulls  in  1858.  This  cross  has  lessened  the 
milk  yield,  but  has  created  an  ox  with  a  particularly  strong  neck  and 
heavy  frontal  bones  and  horns,  which  are  particularly  valuable  when 
the  Spanish  yoke  is  used.  This  yoke  is  placed  across  the  forehead  and 
lashed  to  the  horns  so  that  the  animal  is  compelled  to  push  its  load 
rather  than  draw  it.  The  zebu  strain  is  also  characterized  by  short 
hair,  heavy  dewlap,  dependent  sheath,  and  an  attenuated,  whip-like 
tail. 

From  1901  to  1906  the  exportation  of  Porto  Rican  cattle  to  other 
parts  of  the  West  Indies  was  quite  extensive,  there  being  exported 
during  this  period  65,915  cattle,  which  went  principally  to  Cuba.  On 
account  of  the  free  trade  with  the  United  States,  the  sugar  crop  has 
replaced  cattle  as  a  source  of  revenue  to  the  natives,  and  as  a  conse- 
quence the  cattle  exports  have  now  practically  ceased. 

The  cattle  all  over  the  island  of  Porto  Rico  are  infested  with  ticks, 
although  the  native  cattle  of  the  hill  country  carry  a  heavier  infes- 
tation than  those  of  the  lowlands.  The  lowlands  cattle  show  more 
conspicuously  the  effects  of  the  zebu  cross,  and  it  is  thought  that  these 
animals  carry  fewer  ticks,  because  their  short  hair  does  not  afford 
shelter  for  the  development  of  the  female  ticks,  but  exposes  them  to 
the  action  of  the  tropical  sun.  Among  the  hills  cattle  deaths  are  re- 
corded, resulting  gradually  from  their  heavy  infestation  with  ticks. 

United  States  cattle  from  Florida  and  points  below  the  southern 
cattle  fever  quarantine  line  have  been  imported  into  Porto  Rico  with- 
out any  apparent  effect  on  the  health  of  the  native  cattle  or  them- 
selves, but  cattle  imported  from  the  northern  portion  of  the  United 
States  have  died  to  the  extent  of  60  to  75  per  cent.  Owing  to  the 
warmth  of  the  climate  of  Porto  Rico,  the  ticks  exist  on  the  cattle 
throughout  the  entire  year. 

Blackleg  is  the  all-prevailing  disease  of  Porto  Rican  cattle.  The 
Bureau  vaccine  has  been  introduced  and  is  gradually  growing  in 
favor  among  the  natives.  Anthrax  has  been  reported  from  some  sec- 
tions, but  its  existence  in  Porto  Rico  has  never  been  proven. 

The  island  is  particularly  fortunate  in  the  fact  that  a  diagnosis 
of  tuberculosis  has  never  been  confirmed  among  the  native  cattle. 
Their  greatest  danger  from  this  source  would  seem  to  lie  in  the  pos- 
sible importation  of  this  disease  with  dairy  stock  from  the  United 
States. 

Mange  or  scabies  does  not  exist  among  either  the  horses  or  the 
cattle.  Glanders  and  epizootic  lymphangitis  are  quite  prevalent 
amoiig  the  horses  and  ponies  of  the  island. 

At  the  present  time  Porto  Rico  supplies  its  own  needs  for  both 
food  and  work  animals,  and  is  neither  importing  nor  exporting  to 
an  appreciable  extent 
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THE  PATHOLOGICAL  DIVISION. 

Investigations  in  this  Division  have  been  continued  under  the 
direction  of  Dr.  John  R.  Mohler,  chief,  and  while  its  regular  work 
in  relaticHi  to  rabies,  blackleg,  tuberculosis,  glanders,  and  the  exam- 
ination of  the  carcasses  of  wild  animals  that  have  died  at  the  Na- 
tional Zoological  Park  has  been  carried  on  as  in  former  years,  there 
has  been  much  time  devoted  to  matters  which  are  not  of  a  routine 
or  customary  nature. 

SWAMP  FEVER  IN   HORSES. 

In  cooperation  with  the  Minnesota  Experiment  Station  the  investi- 
gations into  this  disease  have  been  continued.  Work  has  also  been 
done  at  and  near  San  Antonio,  Tex.,  as  the  infection  has  proven  as 
disastrous  in  those  southern  latitudes  as  it  has  in  the  colder  climates 
of  Minnesota  and  the  Dakotas. 

The  facts  relative  to  the  transmission  of  the  infection,  which  were 
mentioned  in  the  report  of  1907,  have  been  fully  substantiated  by  the 
investigations  of  the  past  season.  Furthermore,  it  has  been  proved 
that  guinea  pigs,  rabbits,  dogs,  and  cattle  are  immune  to  the  disease. 
Experiments  are  now  under  way  to  determine  the  infectiousness  of 
the  urine  and  feces,  the  vitality  of  the  virus,  its  transmission  by  feed- 
ing as  well  as  by  intermediate  hosts,  and  the  changes  to  be  found  in 
the  blood  and  urine  of  infected  horses. 

Enlarged  quarters  have  been  recently  acquired,  which  will  permit 
the  study  of  a  greater  number  of  affected  animals,  and  the  work  can 
therefore  be  pushed  to  better  advantage  than  under  the  less  favorable 
conditions  of  the  past. 

GLANDERS. 

The  appearance  of  cases  of  glanders  with  considerable  regularity 
among  the  horses  and  mules  of  the  District  of  Columbia  and  vicinity 
serves  to  prove  that  the  disease  is  well  established  in  this  region  and 
that  constant  care  will  be  necessary  to  hold  it  in  subjection.  The 
agglutination  method  of  diagnosis  has  been  used  repeatedly  during 
the  year  and  with  an  increasing  degree  of  satisfaction.  Familiarity 
with  its  use  will  no  doubt  make  it  a  valuable  agent  in  the  detection  and 
eradication  of  glanders. 

EPIZOOTIC  LYMPHANGITIS. 

This  is  a  chronic  contagious  disease,  caused  by  a  specific  organism, 
the  Saccharomyces  farciminosus^  and  is  characterized  by  a  suppu- 
rative inflammation  of  the  sdbcutaneous  lymph  vessels  and  the  neigh- 
boring lymph  glands.  The  disease  was  first  described  by  Italian  and 
French  veterinarians,  and  the  specific  organism  was  discovered  by 
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Rivolta  in  1873.  The  presence  of  the  disease  in  the  United  States 
was  first  observed  by  Pearson  in  1907,  although  it  is  probable  that 
it  has  existed  in  various  parts  of  the  country  for  many  years.  Its 
presence  has  also  been  established  in  Ohio,  Iowa,  North  Dakota,  and 
California,  as  well  as  in  our  island  possessions  (the  Philippines,  Porto 
Rico,  and  Hawaii). 

CHRONIC   BACTERIAL  DYSENTERY   OF   CATTLE. 

In  March  and  April  there  were  received  at  the  pathological  labo- 
ratory the  large  intestines  of  several  cows  which  had  died  of  a  pecu- 
liar disease.  These  specimens  showed  thickening  and  corrugation 
of  mucous  membrane,  with  a  few  scattered  hemorrhagic  areas. 
Stained  smears  made  from  all  these  cases  showed  the  presence  of 
acid-fast  bacteria,  thicker  and  shorter  than  the  avian  tubercle  bacillus, 
which  fact,  together  with  the  history  and  symptoms  of  the  affection, 
caused  the  diagnosis  of  chronic  bacterial  dysentery  to  be  made.  The 
disease  is  characterized  by  a  chronic  and  progressive  diarrhea,  loss 
of  appetite  in  the  later  stages  of  the  disease,  and  marked  emaciation, 
with  anemia.  This  disease  has  only  recently  been  recognized  in 
this  country,  although  there  is  no  doubt  that  it  prevails  extensively. 
The  course  of  the  malady  covers  a  period  varying  from  two  months 
to  two  years,  according  to  the  severity  of  each  specific  case.  In  1904 
Markus  reported  this  disease  in  Holland,  and  subsequently  it  was 
observed  in  Belgium,  Switzerland,  Denmark,  and  Great  Britain. 

TUBERCULOSIS. 

The  immunizing  experiments  which  this  Division  had  previously 
inaugurated  for  the  study  of  protective  agencies  against  tuberculosis 
in  cattle  have  been  continued  throughout  the  year,  and  a  number  of 
animals  that  had  been  inoculated  with  living  human  tubercle  bacilli 
as  a  means  of  protection  have  since  been  slaughtered  and  examined. 
While  many  of  these  cattle  have  shown  great  and  increased  resistance 
to  tuberculosis,  no  method  has  yet  been  found  which  is  reliable 
enough  to  justify  its  general  application  to  the  tuberculous  herds  of 
the  country. 

The  testing  of  infected  butter  has  been  continued,  and  in  the  later 
experiments  of  this  nature  the  conclusions  reached  through  former 
work  have  been  confirmed.  Tubercle  bacilli  will  retain  their  vitality 
and  virulence  while  in  butter  under  common  market  conditions  for 
at  least  five  months. 

EXHIBIT   AT   THE    INTERNATIONAL   TUBERCULOSIS   CONGRESS. 

During  the  year  a  call  was  sent  out  to  the  various  cities  at  which 
Federal  meat  inspection  is  maintained,  asking  the  inspectors  to  lay 
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aside  the  most  striking  specimens  of  tuberculosis  that  they  might 
chance  to  meet,  especially  those  showing  infection  of  mammary  or- 
gans either  in  cattle  or  swine,  later  shipping  them  to  the  Pathological 
Division  for  preservation. 

The  respcmse  to  this  request  was  very  hearty,  and  many  rare  speci- 
mens were  received.  These  were  properly  hardened  and  then  pre- 
served in  Kaiserling's  fluids,  and  the  choicest  were  placed  in  glass 
containers  or  mounted  in  gelatin  for  exhibiticm  at  the  International 
Congress  on  Tuberculosis  or  at  some  later  exhibition  at  which  patho- 
logical specimens  are  shown. 

TYPHOID   BACILU. 

The  viability  of  the  typhoid  bacillus  has  been  investigated,  both  in 
butter  and  in  milk.  On  the  one  hundred  and  fifty -first  day  after  the 
manufacture  of  butter  from  milk  infected  with  typhoid  bacilli,  living 
colonies  of  these  bacilli  developed  on  plates  that  were  made  from  the 
butter.  This  proves  that  typhoid  bacilli  will  retain  their  vitality 
under  these  conditions  for  one  hundred  and  fifty-one  days,  and  that 
during  this  period  of  time  these  micro-organisms  are  ready  to  mul- 
tiply whenever  placed  in  suitable  environment. 

The  length  of  time  that  typhoid  bacilli  will  remain  active  in  milk 
under  common  market  conditions  far  exceeds  the  length  of  time  that 
it  is  ordinarily  kept  before  being  put  to  some  domestic  use.  Exami- 
nations at  repeated  intervals  showed  that  the  organisms  retained 
active  motility  for  at  least  twenty  days,  whence  we  must  conclude 
that  milk  offers  an  unsurpassed  culture  medium  for  the  growth  of 
typhoid  bacilli,  and  that  when  once  contaminated  such  milk  continues 
to  offer  a  menace  to  the  people  consuming  it 

RARIES. 

The  Pathological  Division  has  continued  to  examine  all  animals 
brought  to  the  laboratory  suspected  of  having  rabies,  and  all  dogs 
that  have  bitten  anyone  and  been  killed  as  a  consequence.  It  was 
found  that  there  had  been  a  decided  increase  in  the  prevalence  of 
rabies  in  the  District  of  Columbia,  so  much  so,  in  fact,  that  a  muz- 
zling order  was  issued  by  the  District  Commissioners  in  accordance 
with  law,  after  the  situation  had  been  vigorously  presented  by  the 
Secretary  of  Agriculture.  A  great  number  of  stray  dogs  found 
wandering  the  streets  were  impounded  and  destroyed,  and  this,  to- 
gether with  the  muzzling  order,  has  probably  greatly  impeded  the 
spread  of  the  disease.  However,  the  disease  is  still  present  and  will 
continue  so  long  as  unmuzzled,  improperly  muzzled,  or  unrestrained 
dogs  are  allowed  to  run  the  streets.     A  comparison  of  the  number 
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of  cases  shown  in  the  appended  table  with  the  number  given  in  the 
preceding  year's  report  clearly  shows  that  the  disease  was  not  only  on 
the  increase,  but  greatly  on  the  increase,  and  justifies  the  enforcement 
of  muzzling  in  spite  of  the  protests  made  by  some  sympathetic  own- 
ers of  dogs  who  consider  only  the  inconvenience  to  the  dogs  while 
manifesting  an  utter  disregard  for  the  safety  of  human  life  in  the 
community.  It  still  seems  necessary  to  impress  upon  some  people 
that  rabies  is  not  a  fantasy,  but  a  fact,  and  this  has  been  brought 
home  to  more  than  one  individual  during  the  past  year  in  the  most 
convincing  way  through  being  bitten  by  his  own  or  some  vagrant 
rabid  dog. 

During  the  fiscal  year  ending  June  30,  1908,  there  were  examined 
the  brains  of  111  dogs,  2  cattle,  1  pig,  and  3  cats.  Of  these,  77  dogs, 
1  cow,  1  pig,  and  3  cats  were  found  to  have  been  affected  with  rabies, 
and  61  of  the  rabid  dogs  were  furnished  by  the  District  of  Columbia, 
being  over  five  times  as  many  as  last  year.  It  was  found  that  the 
most  satisfactory  method  of  diagnosis  was  by  demonstrating  the 
presence  of  Negri  bodies  in  sections  of  the  hippocampus  major.  The 
touch  method  of  making  preparations  for  examination  for  Negri 
bodies  has  not  been  uniformly  successful  in  our  hands,  and  in  prac- 
tically every  case  sections  have  been  made  of  the  brain  tissues  before 
staining.  In  only  a  few  cases  was  it  necessary  to  make  inoculations 
of  rabbits  to  arrive  at  a  diagnosis. 

Cases  of  rabies  investigated  by  the  Bureau  of  Animal  Industry  during  the  fiscal 

year  1908. 


Date. 

Record 
No. 

Kind  of 
animal. 

Source. 

Diagnosis  by 
inoculation 
of  rabbits. 

Diagnosis  by 
Negri  bodies. 

Diagnosis  by 

changes  in 

plexlform 

ganglia. 

Persons  or  ani- 
mals bitten. 

igo7. 

July  13 
Do 

1129 

1138 
1140 

1149 
1187 

1190 

1199 

1208 
1210 

1211 
1223 

122G 
1228 
1230 
1231 
12iJ5 
1267 

Dog 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

Ho 

District  of  Co- 
lumbia. 
Bristol,  Tenn.  .. 

NegaUve.... 
.do 

Negative. . . . 
.do 

Positive 

None  made.. 
Negative.... 

Nonemade*. 
do 

do 

do 

Negative 

None  made.. 

do 

IchUd. 

3  dogs. 
1  man. 

None. 

Do.. 
Do.. 

District  of  Co- 
lumbia. 
do 

do 

Nonemadeb. 
do 

do 

do 

do 

NegaUve. . . . 

Positive 

None  made.. 

PoslUve 

None  made.. 

Positive 

None  made.. 

do.6 

do 

do 

None  made*. 
Positive 

Negative 

Positive 

do 

Negative.... 

None  made.. 

Aug.- 

Do.. 

Do.. 

Sept^ 
Do.. 

Do. 

....do 

Charleston,   W. 

Va. 
District  of  Co- 
lumbia. 

Clover,  Va 

District  of  Co- 
lumbia. 
Bethesda,  Md... 
District  of  Co- 
lumbia. 

do 

do 

do 

do 

do 

.  .do 

1  woman, 
scratched. 

(«) 

Idog. 

2  dogs. 

(») 

XT               ^"> 

None. 

(0) 

1  chUd. 
1  man. 
None. 

Do.. 

Do.. 
Do.. 
Do.. 
Do.. 
Oct.  - 
Do 

Positive 

do 

do 

do 

do 

None  made*. 

Positive 

do 

do 

do 

Positive 

do 

None  made.. 

do 

do 

do.* 

None  made.. 

Positive 

do 

None  made.. 

Oct.  29 

Do.. 
Do.. 

1281    ...do 

1283    ...do 

1286    ...do 

do 

do 

do 

do 

do 

do 

1  cow  and  sev- 
eral dogs. 
Iboy. 
1  woman. 

o  History  incomplete,  not  indicating  whether  persons  or  animals  had  been  bitten. 
6  Carcass  too  badly  decomposed  for  eacperlmental  purposes. 
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Cases  of  rabies  investigated  by  the  Bureau  of  Animal  Industry  during  the  fiscal 

year  J 908— Continued, 


Bate. 


1907. 
Oct.  30 


Nov.   4 


Nov.  11 
Nov.  16 
Nov.  18 
Deo.  4 
Dec.  16 

Dec  21 

19QB. 
Jan.  6 
Jan.  10 
Jan.  20 
Feb.  6 
Do.. 
Feb.    7 

Feb.  13 

Feb.  15 

Feb.  17 

Do-. 

Feb.  18 

Feb.  21 

Feb.  27 
Mar.  11 
Mar.  14 

Mar.  16 
Mar.  17 

Mar.  18 
Mar.  19 
Mar.  26 
Mar.  27 
Apr.  8 
Do.. 
Apr.  14 

Apr.  16 

Apr.  17 
Apr.  20 
Apr.  22 
Apr.  21 

Apr.  27 

Do.. 

Apr.  28 

Ma: 


day 
May 


Do.. 
Do.. 

May    8 

May  11 

Do.. 
May  13 
May  14 

Do.. 
May  16 
May  18 


Record 
No. 


1288 
1280 


1301 
1308 
1313 
1336 
1342 

1364 


1373 
1380 
1301 
1416 
1416 
1419 

1433 

1436 
1442 
1443 

1446 

1440 

1468 
1477 
1486 

1488 
1492 

1496 
1496 
1510 
1513 
1533 
1534 
1642 

1646 

1646 
1668 
1566 
1576 

1680 
1581 
1587 
1501 
1592 

1503 
1596 

1603 

1600 

1610 
1614 
1616 

1620 
1621 
1622 
1624 
1626 


Kind  of 
animal. 


l>og.. 


...do 


...do.... 
...do.... 
...do.... 
...do.... 
...do.-.. 


Source. 


Springs, 


Silver 
Md. 

District  of  Co- 
lumbia. 


DiagnodsbyL.  ,  *.    iDtognoeisby 

'i wSniftHftn  I  Diagnosis  by :    changea  in     Persons  or  ani- 
ol^bbite!^  j  Negri  bodl«.      plexfiorm    i   mals  bitten. 


ganglia. 


None  made.  - 
doa 


.do. 


...do... 
...do... 
...do... 
...do... 
...do... 
...do.-. 

...do... 

...do... 
...do... 
Steer... 


Dog.-.. 

-do.-. 

..do-.. 
..do... 
..do... 


Cow., 
Dog.. 


.do... 

.do... 
...do... 
..do... 
..do... 
..do... 
Pig-... 


Dog. 


.--do... 
..do... 
--do..- 
.-do.... 


..do... 
.--do... 

..do... 

..do... 
-..do... 


...do.... 
..do... 

...do.... 

..do.... 

...do.... 
..do.... 
...do.... 

..do.... 
..do..-. 
..do.-.. 
..do.... 
..do.-.. 


do 

do 

do 

Norfolk,  Va 

District  of  Co- 
lumbia. 
do 


Positive... 
Nonemadea 


..' do Positive. 

do !  Negative. 

PodUve do... 

do do. 


None  made. 
do 


do 

do 

....do 

do 

Tuxedo,  Md 

Laurel,  Md 


District  of  Co- 
lumbia. 

Brierfleld,Va.. 

liemdon,  Va. . . 

District  of  Co- 
lumbia. 

Charleston,   W. 
Va. 

District  of  Co- 
lumbia. 

....do 

Ariington,Va.. 

Dlstr&t  of  Co- 
lumbia. 

Hemdon,  Va. . . 

District  of  Co- 
lumbia. 

...do 

...do 

...do 

...do 

...do 

...do 

Cedar    Rapids, 
Iowa. 

District  of  Co- 
lumbia. 

-...do 

....do 

....do 

....do 


....do 

...-do 

do 

Bethe8da,Md... 
District  of  Co- 
lumbia. 

....do 

-..-do 

Charleston,  W. 
Va. 

District  of  Co- 
lumbia. 

Alexandria,  Va. . 

Richmond,  Va. . 

District  of  Co- 
lumbia. 

..-.do 

....do 

....do 

Lamar,  8.  C 

Alexandria,  Va. . 


do 

PodUve 

None  made. 

do 

Negative... 
None  made. 

do 

....do 

do 

Negative... 

do 

...-do 

....do 

None  made. 
do 


do.... 

Negative. 


Positive., 
.--do... 


-.-do 

....do 

do 

do 

None  made. 
Indeter- 
minate. 
PoelUve.... 

....do 

....do 

Negative... 


PoelUve..  . 
NegaUve. . 


....do... 
PoelUve. 
....do... 


....do.... 
NegaUve. 


None  made..    PosiUve.. 
NegaUve....!  NegaUve. 


...do 

....do 

None  made, 

...do 

do 


NegaUve. 


...do... 

do.... 

PosiUve.. 
....do.-.. 
...do.... 


Negative. 


None  made..   Positive.. 

do do 

NegaUve .  NegaUve. 

None  made 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Negative 

do 

Positive 

None  made. 

do 

Negative... 
None  made. 


PosiUve.. 
do... 

NegaUve. 
do... 

Positive.. 

do..- 

do-.. 


do 

None  made.. 


PosiUve '  2  dogs. 


Nonemadea.l 


Several  chil- 
dren and 
dogs. 

1  man. 

1  woman. 

None. 


NegaUve... 

do 

do 

PosiUve I  2  children. 

None  made..'  3  dogs. 
I 

PosiUve -  2  persons  and  3 

j     dogs. 

Nonemade..,  1  man. 

PosiUve Do. 

do ,  None. 

do Several  dogs. 

do None. 

do '         Do. 


do ' 

Nonemade-.' 

do 

NegaUve. 

Nonemade-. 

PosiUve.. 


I 


(*) 
5  persons. 


NegaUve 1  boy. 

PosiUve None. 

do 1  man. 


Nonemade..  (f>) 

N^aU  ve . .,. .  1  man. 

None  made..  Dogs  and  1  cat 

Negative 1  boy. 

do None. 

do Do. 

Nonemade..  (t>) 

....do (6) 

do (6) 


NegaUve....   1  girl. 


None  made. - 

-..-do 

Negative 


Nonemade.. 

....do 

Negative 

do 

Nonemade.. 

do 

do 


.do. 


1  man. 
Igiri. 
1  boy- 
Diagnosed     In 
life. 

1  man. 

2  men. 

(ft) 
None. 

3  boys. 

1  man. 

Several  dogs 
and  1  man. 

(ft) 


PosiUve 3  dogs. 


PosiUve Nonemade.. 

NegaUve Negative 

' do do 

' do do ' 

I  Positive Nonemade.. 

1 do do ' 

I  Negative Negative ,  , 

I  Nonemade..    Positive 1  man. 


2  children. 
(ft) 

1  child. 

Igirl. 
Dogs. 

2  children, 
(ft) 


a  Carcass  too  badly  decomposed  for  experimental  purposes. 

ft  History  Incomplete,  not  indicating  whether  persons  or  animals  had  been  bitten. 
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Cases  of  rabies  investigated  by  the  Bureau  of  Animal  Industry  during  the  fiscal 

year  1908 — Continued. 


Do.. 

Do.. 
May  22 
May  23 
May  25 

Do.. 
Do.. 

May  26 
May  27 
May  29 

Mayao 
Jane  1 
Do.. 
June  5 
June  3 
June  4 
June  6 
June  6 

Do.. 

Do.. 
June  8 

Do.. 
June  9 
June  10 

Do., 
June  11 
June  12 

Do.. 
June  13 
June  14 
June  15 

Do.. 
June  16 

Do.. 

June  18 

Do.. 
June  23 

Do.. 

June  27 

Do.. 

June  29 

Do.. 


1635     Dog 


1636 
1638 
1630 
1640 
1642 

1643 
1644 

1646 
1648 
1640 

1653 
1655 
1650 
1660 
1662 
1663 
1666 
1668 

1660 
16n 
1672 
1673 
1677 
1682 
1683 
1684 
1685 
1686 
1688 
1689 
1690 
1691 
1692 
1603 

1696 

1098 
1700 

1701 
1704 
1705 

1707 

1706 


...do... 
...do... 
...do... 
...do... 
...do... 

...do... 
...do... 

...do... 
...do... 
...do... 

...do... 
...do... 

Cat.... 

Dog.... 
...do... 
...do... 

Cat.... 

Dog.... 


...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
...do... 
Cat.... 


Dog. 


...do... 
...do... 

...do... 
...do... 
...do... 


...do.... 
...do... 


Dtetrict  of  Co- 
lumbia. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 

Norfolk,  Va 

District  of  Co- 
lumbia. 

....do 

Arlington,  Va... 

Dls^t  of  Co- 
lumbia. 

..do 

..do 

..do 

..do 

..do 

..do 

Bethesda.  Md... 

District  of  Co- 
lumbia. 

do 

do 

do 

.....do 

do 

do 

do 

....do 

do 

.....do 

....do 

....do 

....do 

do 

Qlen  Echo,  Md.. 

Taooma    Park, 
Md. 

District  of  Co- 
lumbia. 

UpperviUe.  Va.. 

Dblrict  of  Co- 
lumbia. 

....do 

....do 

Charleston,   W. 
Va. 

District  of  Co- 
lumbia. 

....do 


Diagnosis  by 
inoculation 
of  rabbits. 


None  made. 

do 

do 

do 

Negative.... 
None  made.. 

do 

Negative.... 

None  made.. 

do 

Negative.... 

do 

do 

do 

None  made. 
NegaUve... 
None  made. 

do 

do 

do 

do 

Negative... 
None  made. 

Positive 

Negative.... 
None  made. 

do 

Positive 

Negative 

..?do 

None  made., 

do 

do 

Negative.... 
Positive 


Negative 

None  made.. 
Negative.... 

None  made. 

do 

....do 

....do 

do 


Diagnosis  by 
Ne^rl  bodies. 


Positive.. 


do... 

....do... 
....do... 
Nentlve. 
Positii 


rfUve.. 


....do.... 
Negative. . 

Positive  . . 
....do.... 
Negative.. 

do.... 

do.... 

do.... 

Positive.. 
Negative. . 
Positive . . 

do.... 

do.... 

do..., 

do.... 

Negative. . 
Positive.. 
Negative.. 

Positive... 

do.... 

Negative.. 

do 

do.... 

Positive... 

do.... 

do.... 

Negative.. 


.do. 


Positive... 
Negative. . 

Positive.. 

do.... 

....do.... 

....do.... 

....do.... 


Diagnosis  by 

chuigesin 

plexiiorm 

ganglia. 


None  made. 

....do 

do 

....do 

Negative... 
None  made. 

....do 

Negative... 

None  made. 

do 

do 

Negative... 

..T!do 

....do 

None  made. 

do 

....do 

do 

....do 

....do 

....do 

Negative... 
None  made. 
Negative. . . 
None  made. 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

Positive.... 
....do 


Negative... 

None  made. 
Negative... 

None  made. 

....do 

....do 

....do 

do 


Persons  or  ani- 
mals  bitten. 


Iman. 

Do. 
Do. 
Do. 

2  people. 

1  man  and  1 

dog. 
1  child. 
Do. 

None. 

3  dogs. 

iKlri. 
Iboy. 

1  man. 
Idog. 

2  persons. 
Idog. 

<«) 
1  child  and  1 
dog. 

1  man. 

(«) 
Several  dogs. 
Iboy. 

Iman. 
Iboy. 

2  dogs. 

Do. 

4  dogs. 
1  man. 
2perBons. 

Do. 

1  child. 

Do. 

2  children. 


Iboy. 


1:) 


Idog. 
None. 


a  History  incomplete,  not  indicating  whether  persons  or  animals  had  been  bitten. 
DISTRIBUTION   OF   BLACKLEG   VACCINE. 

The  free  distribution  of  blackleg  vaccine  continues  to  be  an  impor- 
tant feature  of  the  routine  work  of  the  Pathological  Division.  Dur- 
ing the  fiscal  year  ending  June  30,  1908,  about  1,200,000  doses  of 
vaccine  have  been  prepared  in  the  pathological  laboratory  and  dis- 
tributed among  stock  owners.  The  great  demand  for  this  product 
shows  the  continued  confidence  of  stock  raisers  in  its  value  as  an 
immunizing  agent  against  this  virulent  disease. 
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The  results  of  the  vaccination  for  the  year  ending  June  30,  1907, 
as  reported  to  the  Bureau  by  the  stock  raisers  who  have  used  the 
vaccine,  are  as  follows: 

Resultf  of  use  of  blackleg  vaccine,  pear  ending  June  SO,  19(17, 


Number 
of  cattle 

TWttt- 

nated. 

Deaths  same 
season  previous 
tovwjrtnatfcm.  < 

Died  after  vacdnatioii. 

Within 

48 
bouts. 

From 
2to7 
days 
altar. 

Within 
lyear. 

Total 
num- 
ber. 

Per- 
oentace 

or 

deaths 

after 

vaod- 

natkm. 

Num- 
ber of 

due  to 
mis- 
takes. 

State  or  Territory. 

Num- 
ber. 

Per 
oeot 

Arisom 

6,380 

613 

53,740 

60  006 

2,784 

2,87f 

13»634 

36,701 

688 

106 

1,180 

60 

17,028 

24,123 

116,880 

880 

11 

16,807 

366 

1,010 

36,206 

18 

6,533 

14,124 

24 

45,590 

2,287 

165,143 

0,364 
777 

3,430 

373 

51,862 

882 

14 

466 

601 

61 

66 

88 

402 

22 

2 

82 

7 

190 

280 

6.03 
2.28 

.86 
1.16 
2.10 
2,78 

.65 
1.33 
3.74 
1.85 
5.13 
1.16 
1.06 
1.10 
1.6667 
3.15 

17 

7 

22 
1 

67 

176 

0 

4 

57 

68 
1 

i 

1 

100 

241 

13 

10 

65 

06 

1 

1 

2 

0.736 
.168 
.3 
.378 
.48 
.42 
.47 
.2S6 
.17 
.85 
.16 

Arkaimifl,.. 



Callfvml#. . , 

12 
36 
2 
5 
4 
12 

30 

80 

2 

1 

4 

16 



1 

Colorado 

30 

T4teho..  . 

1 

Tlllm>l(i..    r 

Iowa 

Kapmif 

1 

Kentw^ky  ... 

MV^igiur - 

i 

1 

Mffin^mt* 

Mi»rf«rfpp< 

Mj^S.    ;:::...:.:.:::: 

1 

4 

45 

0 
11 
100 

80 
96 
857 

40 
113 
508 

.27 
.44 

.438 

Montana • 

Nfihratka 

6 
6 

Nevada 

Now  HamDshlre 

New  Mexico 

458 

4 

48 

467 

2.87 
1.13 
.213 
1.33 

0 

13 

143 
1 

10 
185 

165 
1 

13 
156 

1.08 
.27 
.63 

.a 

New  York 

North  Carolina 

1 
7 

i 

13 

North  Dakota 

Ohk)    

Oklahoma 

83 

86 

1 

878 

78 

2,000 

48 

5 

146 

43 

62 

63 

687 

1.27 
.6 

4.16 
1.02 
3.41 
1.27 
2.52 
8.6 
1.58 
5.53 
1.18 
1.68 
1.32 

4 

4 

2 

5 
16 

13 
18 

.107 
1.27 

Pennnylvaiiia 

South  Dakota 

30 

1 

35 

58 

1 

14S 

2 

237 

6 

1,038 

i* 

65 

310 

8 

1,210 

2 

1 
60 

1 
12 

.68 
8.47 
737 
.107 
1.72 
.78 
.128 
.34 

TmnpimM 

Texas 

1 

Utah 

Vif^jnla    

1 
1 
2 

13 

Washington 

Wffit  Vliirlnte. . . 

3 

17 

Wtooonstn 

WTomlnc -  

17 

36 

170 

223 

.420 

Total  and  avenge. . . 

600,828 

10,084 

i.ai 

227 

507 

2,734 

3,458 

.50 

86 

An  examination  of  the  foregoing  table  shows,  when  compared  with 
the  records  of  previous  years,  a  decrease  in  the  percentage  of  ani- 
mals dying  of  blackleg  without  being  vaccinated ;  also  in  the  number 
of  animals  dying  subsequent  to  vaccination.  Eliminating  the  number 
of  cattle  dying  within  forty-eight  hours  after  vaccination,  as  a 
result  of  being  previously  infected,  and  those  whose  death  has  been 
due  to  mistakes  in  vaccinating,  the  number  of  cattle  dying  after 
vaccination  is  reduced  to  3,195,  or  only  0.46  per  cent.  The  annual 
losses  to  stock  raisers  previous  to  the  use  of  blackleg  vaccine  ran 
as  high  as  10  or  12  per  cent  of  all  the  calves  raised  in  the  infected 
districts. 
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AUTOPSIES  OF   WILD  ANIMALS. 

As  heretofore,  the  large  number  of  wild  animals  sent  to  the  path- 
ological laboratory  by  the  National  Zoological  Park  for  autopsy  pre- 
sented many  interesting  pathological  conditions.  The  results  of  postr 
mortems  held  on  112  animals  show  that  diseases  of  the  digestive  and 
respiratory  tracts  are  responsible  for  more  than  one-half  of  the  deaths 
of  the  wild  animals  at  the  park.  Tuberculosis  was  by  no  means 
rare,  and  especially  was  this  true  in  the  case  of  monkeys.  Autop- 
sies were  performed  on  15  monkeys,  10  of  which  died  of  tubercu- 
losis. Post-mortems  on  birds  revealed  the  fact  that  a  large  number 
of  deaths  were  due  to  aspergillosis  of  the  lungs.  This  was  especially 
noticeable  at  the  autopsies  of  aquatic  birds — wood  ducks,  cranes,  and 
flamingoes  being  particularly  affected. 

RAT  VIRUS   INVESTIGATIONS. 

The  ravages  by  rats  and  mice  are  of  importance  from  an  economic 
standpoint,  but  these  animals  also  disseminate  diseases,  which  fact 
has  again  been  established  in  the  recent  outbreak  of  bubonic  plague 
on  the  Pacific  coast.  This  induced  some  of  the  commercial  firms  to 
prepare,  viruses  with  the  object  of  producing  an  infectious  disease 
which,  while  destructive  to  rats  and  mice,  would  prove  harmless  to 
all  domesticated  animals.  There  existed  various  such  preparations  on 
the  market,  but  extensive  tests  with  them  proved  their  infectiousness 
for  other  animals  besides  rats  and  mice.  Recently  several  new  prod- 
ucts of  this  kind  were  placed  on  the  market,  and,  following  requests 
from  various  sources,  the  Pathological  Division  imdertook  an  investi- 
gation of  these  products  in  order  to  determine  their  effectiveness. 

The  samples  for  the  test  were  purchased  from  local  drug  stores  and 
the  directions  for  their  use  were  carefully  followed.  Three  rats  were 
given  two  large  feedings  of  the  virus  and  were  then  placed  with 
three  control  rats,  all  in  one  cage.  The  same  procedure  was  followed 
with  guinea  pigs,  rabbits,  chickens,  and  mice.  There  was  no  effect 
whatever  noted  from  the  feeding  of  these  animals;  they  continued 
well  and  have  failed  to  show  the  slightest  indication  of  infection. 
Subsequently  fresh  rats  and  other  test  animals  were  given  a  sub- 
cutaneous inoculation  with  emulsions  from  the  rat  viruses,  but  this 
also  failed  to  produce  any  noticeable  disturbance  in  the  health  of  the 
animals.  Thus  the  experiments  clearly  demonstrated  the  ineffective- 
ness and  unreliability  of  the  preparations  tested. 

POULTRY  AND  BIRD  DISEASES. 

The  number  of  birds  and  chickens  brought  to  autopsy  during  the 
past  year  is  considerably  in  excess  of  that  of  the  year  previous.    The 
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various  diseases  occur  in  about  the  usual  proportions.  Careful  exam- 
inations of  the  intestines  of  all  poultry  examined  has  revealed  the 
frequent  presence  of  the  protozoan  organism  Coccidium  tenellum. 

The  most  important  feature  of  the  continued  investigation  of 
white  diarrhea  of  chicks  has  been  the  successful  differentiation 
between  what  is  frequently  termed  "  incubator  or  brooder  pneu- 
monia "  and  cheesy  inflammation  of  the  ceca.  The  earlier  studies  in 
white  diarrhea  revealed  the  fact  that  the  caseo-necrotic  inflammation 
of  the  ceca — resulting  in  great  distention  of  the  blind  pouches,  white 
diarrhea,  and  death — ^was  due  to  the  presence  of  Coccidium  tenellum 
and  should  be  denominated  coccidial  typhilitis. 

Quite  a  nimiber  of  poultrymen  were  inclined  to  claim  that  the 
investigations  were  faulty  in  that  they  failed  to  note  the  presence  of 
cheesy  nodules  in  the  lungs  and  sometimes  throughout  the  body  cav- 
ity. Ajs  it  was  quite  evident  that  the  nodules  in  the  lungs  were  not 
caused  by  coccidia,  careful  examination  was  made  of  them  and  cul- 
tures taken  from  them,  resulting,  in  about  95  per  cent  of  all  cases,  in 
the  cultivation  of  a  mold,  usually  Aspergillm  fumigafus^  sometimes 
A.  glaucus.  Several  opportunities  having  occurred  to  investigate 
outbreaks  among  chicks  which  had  shown  previous  to  death  evidences 
of  diarrhea,  it  was  discovered  that  some  of  the  outbreaks  showed  at 
post-mortem  only  the  nodular  caseation  of  the  lungs  and  no  affection 
of  the  ceca.  In  these  cases  no  coccidia  were  to  be  found  in  the  in- 
testines, whereas  the  cheesy  nodules  regularly  revealed  the  mycotic 
disease. 

It  was  thus  established  that  what  is  commonly  spoken  of  as  white 
diarrhea  in  chicks  really  includes  at  least  two  diseases,  which  may 
sometimes  occur  simultaneously  in  the  same  bird.  The  cases  charac- 
terized by  cheesy  foci  in  the  lungs,  called  "  lungers  "  by  poultrymen, 
should  be  recognized  as  cases  of  pneumomycosis  in  chicks,  produced 
most  frequently  by  the  mold  Aspergillus  fumigatus^  and  may  there- 
fore be  designated  as  cases  of  aspergillosis.  The  cases  characterized 
by  distended  and  cheesy  ceca  invariably  show  the  presence  of  coccidia 
and  should  therefore  be  known  as  coccidiasis. 

8ARC0MAT08I8  IN  CHICKENS. 

During  the  year  an  increasing  nmnber  of  the  chickens  received  at 
the  pathological  laboratory  showed  that  death  was  produced  by  ex- 
tensive distribution  of  sarcomatous  growths.  In  most  of  the  cases  the 
intestines  and  the  peritoneum  were  the  seat  of  invasion.  One  in- 
stance, however,  deserves  special  mention,  inasmuch  as  the  tumor 
fibrosarcoma  in  this  case  destroyed  not  only  the  kidneys,  but  extended 
into  the  muscles  of  the  back  and  of  the  legs. 
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WORK   OF   PATHOLOGICAL   LABORATORY    IN    CHICAGO. 

The  work  at  the  branch  pathological  laboratory  located  at  Chicago, 
111.,  has  steadily  increased.  The  veterinary  inspectors  at  the  various 
stations  tributary  to  Chicago  have  forwarded  a  large  number  of 
specimens  for  microscopical  diagnosis. 

Two  specimens  of  special  interest  were  new  growths  in  the  livers  of 
sheep,  one  a  multiple  tumor  (lieo  myoma)  springing  from  the  middle 
coat  (tunica  media)  of  the  arteries,  the  other  a  hypernephroma 
involving  one  lobe  of  the  liver.  It  seems  that  such  tumors  occurring 
in  the  livers  of  sheep  have  not  been  previously  reported  in  the  litera- 
ture dealing  with  pathological  subjects.  A  very  interesting  patho- 
logical change  was  observed  in  the  lung  of  a  steer.  In  this  specimen 
there  was  an  ossification  of  the  walls  of  the  air  vesicles ;  in  places  true 
Haversian  systems  were  formed  in  the  bony  plates. 

During  the  year  it  was  observed  by  the  veterinary  and  meat 
inspectors  in  Chicago  that  a  large  number  of  tongues  of  slaughtered 
cattle  contained  eroded  areas  of  various  sizes  at  the  bottom  of  the 
dorsum  cecum  of  the  member.  The  tongues  of  840  slaughtered  cattle, 
ranging  from  two  years  of  age  to  adult  animals,  were  examined  micro- 
scopically, and  100  were  found  to  contain  eroded  areas.  Sections 
from  these  were  prepared  for  microscopical  examination  and  79  were 
found  to  contain  awns  or  beards  of  grain  or  grasses  which  had 
penetrated  into  the  tissue  beneath.  In  49  of  these  cases  colonies  of 
actinomyces  were  found  growing  either  free  in  the  tissue  or  around 
the  penetrating  end  of  the  awn. 

THE  BIOCHBMIC  DIVISION. 

This  division,  of  which  Dr.  M.  Dorset  is  chief,  has  been  engaged 
during  the  year  chiefly  ii\  the  laboratory  inspection  of  meat  products, 
investigations  concerning  hog  cholera,  and  tests  of  stock  dips,  besides 
continuing  the  preparation  and  distribution  of  tuberculin  and  mallein. 

LABORATORY   MEAT  INSPECTION. 

In  the  report  for  the  fiscal  year  1907  the  establishment  of  a  system- 
atic laboratory  inspection  of  meat  food  products  was  described. 
During  that  year  a  great  portion  of  time  was  spent  in  properly 
organizing  the  work. 

During  the  fiscal  year  just  ended  this  laboratory  inspection  has 
increased  greatly  in  thoroughness  and  has  been  shown  to  be  necessary 
for  the  proper  enforcement  of  the  meat-inspection  law.  The  various 
laboratories  have  examined  during  the  past  fiscal  year  more  than 
12,000  samples  collected  from  establishments  in  all  parts  of  the 
country.  Of  these  samples  approximately  5  per  cent  have  been  found 
to  be  in  conflict  in  one  way  or  another  with  the  regulations  govern- 
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ing  meat  inspection.  These  samples  consisted  of  a  great  variety  of 
substances,  such  as  canned  meats,  cured  meats,  fresh  meats,  sausages, 
cooked  meats,  flours,  lards,  lard  substitutes,  miscellaneous  oils  and 
fats,  including  tallow,  oleo  oils,  stearin,  etc,  pickling  solutions,  soups, 
preserving  salts,  coloring  matters,  and  water  used  in  the  preparation 
of  meats.  The  greater  portion  of  these  samples  were  taken  from 
establishments  having  inspection,  though  a  considerable  nimfiber  were 
taken  from  houses  operating  under  certificates  of  exemption.  A  far 
greater  proportion  of  the  samples  from  houses  operating  under  ex- 
emption certificates  were  found  to  be  in  conflict  with  the  regulations 
than  was  the  case  with  samples  from  houses  having  inspection. 

A  very  small  niunber  of  meats  were  found  to  contain  prohibited 
preservatives.  The  preservatives  found  were  usually  sulphurous  acid 
or  its  salts,  and  occurred  in  the  vast  majority  of  cases  in  fresh 
chopped  meats  from  establishments  operating  under  a  certificate  of 
exemption.  In  the  case  of  canned  meats  the  chief  violations  con- 
sisted in  the  presence  of  cereals  without  this  being  shown  on  the  label. 
Occasionally  it  was  found  that  goods  of  this  character  were  short  in 
weight.  Lards,  lard  substitutes,  tallows,  oleo  oils,  stearins,  etc,  were 
found  to  be  almost  without  exception  labeled  properly  and  in  good 
condition.  In  one  case  at  least  the  discovery  of  adulteration  in  lard 
resulted  in  the  withdrawal  of  inspection  from  an  establishment.  A 
few  products  were  condemned  owing  to  unsoundness  or  the  presence 
of  dirt,  but  as  a  general  rule  the  products  submitted  were  found  clean 
and  wholesome. 

During  the  fiscal  year  sanitary  analyses  were  made  of  water  sup- 
plies from  70  different  establishments  where  inspection  is  maintained. 
These  samples  were  collected  in  all  cases  where  there  was  reason  to 
suspect  the  imwholesomeness  of  the  water  used  in  the  preparation  of 
meats  and  meat  food  products.  The  examinations  resulted  in  the 
condenmation  of  a  considerable  proportion  of  the  samples  submitted, 
and  steps  have  been  taken  to  remove  the  sources  of  pollution  where 
this  could  be  done,  and  where  this  was  not  practicable  an  entirely 
new  water  supply  has  been  installed. 

RESEABCH    WORK. 

In  addition  to  the  routine  inspection  of  meats  and  meat  food  prod- 
ucts, a  considerable  quantity  of  research  work  has  been  carried  out 
along  the  following  lines : 

The  action  of  saltpeter  upon  the  red  color  of  meats. — ^The  results  of 
this  work  show  that  the  red  color  of  cured  meats  is  due  to  the  indirect 
action  of  saltpeter  upon  the  coloring  matter  of  the  blood,  the  saltpeter 
being  reduced  and  the  hemoglobin  of  the  blood  entering  into  combi- 
nation with  nitric  oxid  to  form  nitric  oxid  hemoglobin,  which  is  a 
stable  red  color. 
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The  detection  of  heef  fat  in  lard. — ^At  the  beginning  of  the  labo- 
ratory inspection  considerable  difficulty  was  found  in  determining 
through  existing  methods  the  presence  of  small  quantities  of  beef 
fat  in  lard.  As  a  result  of  extensive  trials  a  method  was  developed 
which  is  simple  and  which  serves  to  reveal  the  presence  of  very  small 
quantities  of  beef  fat  mixed  with  lard;  this  is  now  employed  in  the 
routine  examination  of  this  class  of  products,  and  it  is  expected  that 
the  method  will  be  of  value  to  others  engaged  in  similar  work.  This 
method  has  been  described  in  Bureau  Circular  132. 

The  itse  of  sulphur  dioxid  in  smokehoicses  and  storerooms. — ^Labo- 
ratory experiments  showed  that  when  sulphur  is  burned  in  closed 
compartments  where  meat  is  kept  the  sulphur  dioxid  which  is  liber- 
ated is  absorbed  by  the  meat,  the  amoimt  absorbed  depending  directly 
upon  the  condition  of  the  meat  in  regard  to  moisture.  Fresh  meats 
absorb  sulphur  dioxids  in  large  amounts,  while  smoked  meats  take  up 
very  much  less.  Examinations  have  been  made  of  hams  from  smoke- 
houses which  had  been  fumigated  with  sulphur  dioxid  while  the 
meats  were  still  hanging  therein,  and  sulphur  dioxid  has  been  found 
even  when  the  meats  were  comparatively  dry,  though  not  in  large 
quantities.  A  careful  inquiry  was  made  concerning  the  necessity  for 
the  use  of  sulphur  dioxid  in  preventing  damage  to  meats  by  skipper 
flies,  and  as  a  result  it  was  found  that  most  of  the  packing-house 
superintendents  think  this  is  unnecessary,  provided  sufficient  care  is 
taken  in  screening  the  smokehouse  and  storerooms  and  in  preventing 
the  introduction  of  skipper  flies  through  meats  from  the  outside 
which  are  already  infested. 

Tfie  preparation  and  composition  of  meat  extracts. — ^A  considerable 
amount  of  experimental  and  practical  work  has  been  conducted  along 
this  line,  and  a  report  of  the  results  will  probably  be  issued  during  the 
ensuing  fiscal  year. 

Analytical  methods. — In  all  cases  where  existing  methods  of 
analysis  have  been  found  unsatisfactory  in  any  respect  efforts  have 
been  made  to  improve  the  technique  and  methods  of  procedure. 

Investigation  of  canning  methods. — During  the  year  the  question  as 
to  the  proper  disposal  of  slow-leaking  cans  was  brought  up  for  de- 
cision, certain  packing  houses  claiming  that  they  should  be  allowed  to 
open  and  reprocess  these  cans  provided  they  did  not  show  evidence  of 
changes  discernible  through  the  odor  or  general  appearance.  A  care- 
ful study  of  cans  of  this  character  was  made,  and  the  following  conclu- 
sions were  reached : 

1.  The  majority  of  slow-leaking  cans  contain  bacteria  which  in- 
variably set  up  putrefactive  or  fermentative  changes  in  the  contents 
of  the  cans. 

2.  The  majority  of  slow-leaking  cans,  when  incubated  for  ten  days 
at  a  temperature  of  100°  to  110°  F.,  will  develop  into  "  swellers." 
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3.  Short- vacuum,  overstuffed,  and  collapsed  cans  will  not  swell  upon 
incubation  provided  there  are  no  breaks  in  the  tins. 

4.  The  swelling  of  slow-leaking  cans  upon  incubation  is  due  to  the 
formation  of  gases  resulting  from  the  growth  of  bacteria  within  the 
cans. 

5.  The  product  contained  in  slow-leaking  cans  is  not  a  safe  article 
for  food  even  though  it  be  reprocessed. 

As  a  result  of  this  investigation  the  reprocessing  of  slow-leaking 
cans  has  been  prohibited.  A  paper  reporting  this  work  more  in  de- 
tail has  been  included  in  the  Twenty-fourth  Annual  Report  of  the 
Bureau. 

Investigation  of  the  cause  of  meat  souring  during  the  process  of 
curing. — In  addition  to  the  importance  of  this  question  from  a  public- 
health  standpoint,  it  is  one  of  c(Misiderable  moment  to  the  packers,  who 
suffer  large  losses  through  the  condemnation  of  meats  which  become 
sour  before  the  curing  is  completed.  Extensive  experiments  under 
practical  conditions  to  determine  the  effects  of  chilling  meats  for 
longer  or  shorter  periods  of  time  prior  to  their  being  placed  in  cure 
have  been  carried  out,  and  the  effect  of  overheating  animals  at  the 
time  of  slaughter,  together  with  the  part  played  by  certain  diseased 
conditions,  have  been  given  extensive  study.  In  conjunction  with 
these  practical  experiments  bacteriological  examinations  have  been 
made  of  a  large  nimiber  of  sour  hams  and  of  pickling  solutions  in 
which  these  were  cured,  and  numerous  bacteria  have  been  isolated. 
These  experiments  have  not  yet  been  concluded.  The  effect  of  the 
bacteria  isolated  from  sour  hams  and  normal  hams  upon  the  curing 
process  is  now  being  studied. 

BRANDING   INK. 

In  the  last  annual  report  the  statement  was  made  that  an  ink  had 
been  devised  to  be  used  for  marking  inspected  carcasses,  but  at  that 
time  this  ink  had  not  been  given  a  thorough  trial  and  the  results  of 
its  use  in  practice  could  not  be  stated.  During  the  past  fiscal  year 
2,150  gallons  of  this  ink  were  prepared  and  forwarded  to  all  estab- 
lishments in  the  United  States  where  fresh  meats  are  prepared  under 
Bureau  inspection.  Inspectors  in  charge  of  establishments  where 
this  marking  is  carried  out  have  reported  almost  without  exception 
that  the  ink  when  applied  with  a  properly  made  metal  brand  gives 
entirely  satisfactory  results.  By  far  the  greater  proportion  of  these 
inspectors  state  that  the  ink  is  much  superior  to  the  labels  which 
were  formerly  used  for  the  same  purpose.  The  total  cost  of  the  ink 
required  for  applying  the  inspection  mark  during  the  year,  including 
labor  and  brands,  was  $2,866. 
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ANIMAL  DIPS. 
EXAMINATION   OF  DIPS   OFFERED   FOB  OFFICIAL   DIPPING. 

During  the  year  approximately  185  different  samples  of  dips  and 
dipping  solutions  have  been  sent  to  the  Bureau  for  examination. 
These  included  10  lime-and-sulphur  solutions,  4  arsenic-and-sulphur 
solutions,  30  cresol  dips,  and  141  coal-tar  creosote  dips.  The  compo- 
sition of  many  of  these  substances  as  shown  by  the  formulas  sub- 
mitted was  such  as  to  preclude  their  use  in  official  dipping  under  the 
regulations.  A  considerable  number  upon  a  preliminary  examina- 
tion showed  imperfect  incorporation  of  the  ingredients  or  lack  of 
proper  emulsifying  qualities.  After  eliminating  a  number  for  these 
causes  there  were  submitted  to  a  thorough  chemical  examination  the 
following:  Ten  lime-and-sulphur  solutions,  4  arsenic-and-sulphur 
solutions,  15  cresol  dips  (of  which  10  were  rejected),  and  114  coal-tar 
creosote  dips  (of  which  13  were  rejected).  At  the  close  of  the  fiscal 
year  there  remained  in  the  laboratory  between  15  and  20  dips  of  all 
classes  to  be  examined.  A  few  samples  of  crude  petroleum  were 
analyzed,  and  a  number  of  other  miscellaneous  analyses  of  related 
substances  were  executed. 

A  gratifying  feature  of  this  inspection  of  proprietary  dips  has 
been  the  marked  improvement  noticeable  in  the  quality  of  coal-tar 
creosote  dips.  At  the  beginning  of  the  year  many  very  low-grade 
solutions  were  submitted  which  contained  considerable  proportions  of 
water  or  other  inactive  substances.  When  the  manufacturers  realized 
that  the  proportions  in  which  their  dips  would  be  permitted  in  official 
dipping  depended  exclusively  upon  the  amount  of  active  ingredients 
in  their  products,  they  at  once  found  it  to  their  interest  to  place  on 
the  market  dips  which  would  be  as  concentrated  as  possible,  with  in- 
active substances  such  as  water  eliminated.  Although  such  concen- 
trated dips  when  diluted  for  dipping  are  not  more  efficient  as  cura- 
tive agents  than  one  of  less  concentrated  qualities  which  is  diluted  to 
a  lower  degree,  it  seems  evident  that  the  action  of  the  Secretary  of 
Agriculture  in  permitting  the  use  of  proprietary  dips  in  official  dip- 
ping under  definite  restrictions  with  respect  to  composition  has  been 
of  benefit  to  both  the  manufacturer  and  the  consumer,  in  enabling  the 
former  to  sell  his  goods  squarely  on  their  merits  and  in  assuring  to 
the  latter  the  opportunity  to  purchase  these  dips  with  some  degree 
of  confidence  as  to  their  action. 

BESEABCH   AND  EXPERIMENTAL  WOEK. 

The  methods  of  analyzing  coal-tar  dips  which  were  available  at 
the  time  of  the  Secretary's  order  permitting  such  dips  of  certain  com- 
positions to  be  used  in  official  dipping  were  far  from  satisfactory, 
and  it  became  necessary  to  place  these  methods  on  a  more  scientific 
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basis  in  order  to  enforce  the  regulations  satisfactorily.  A  large 
amount  of  experim^ital  work  was  carried  out  alcmg  these  lines  and 
a  method  was  developed  which  is  believed  to  give  accurate  and  coa- 
cordant  results.  This  study  and  the  results  obtained  have  been  pub- 
lished as  Bureau  Bulletin  107,  prepared  by  Mr.  R.  M.  Chapin,  who 
conducted  the  research  work. 

The  Biochemic  Division  has  also  cooperated  with  the  Zoological 
Division  in  testing  dips  of  various  compositions  upon  cattle.  For 
this  purpose  a  total  of  280  gallons  of  dip  was  prepared  and  analyzed. 
The  final  result  of  these  experiments  has  not  yet  been  determined. 

HOG  CHOLERA. 

Satisfactory  progress  has  been  made  in  the  work  of  producing  a 
vaccine  for  hog  cholera.  A  report  of  the  experimental  work  was 
made  in  the  last  annual  report.  Since  that  time  practical  field  tests 
of  the  method  have  been  carried  out  on  50  different  farms,  a  total 
of  approximately  2,000  animals  being  vaccinated.  On  some  of  these 
farms  the  serum  was  administered  alone  and  on  others  the  serum 
was  given  simultaneously  with  a  small  dose  of  disease-producing 
blood.  The  herd  conditions  varied  widely,  though  they  may  be  classi- 
fied roughly  as  follows: 

(a)  Herds  in  an  infected  district,  but  which  were  themselves  free 
from  disease. 

(b)  Herds  which  were  known  to  have  been  exposed  by  contact  with 
hogs  sick  of  hog  cholera,  but  which  had  not  developed  disease  at  the 
time  of  treatment. 

(<?)  Herds  in  which  hog  cholera  was  present  and  hogs  were  sick 
and  dying  at  the  time  of  treatment. 

In  no  cases  were  any  of  the  ordinary  methods  of  combating  hog 
cholera  by  quarantine  and  disinfection  employed.  In  cases  where 
disease  was  present  at  the  time  of  treatment  or  where  it  appeared  sub- 
sequent to  treatment,  the  treated  animals  were  allowed  to  run  with 
the  sick  animals  along  with  a  number  of  untreated  animals  which 
served  as  controls  on  the  action  of  the  serum.  It  will  thus  be  seen 
that  the  success  following  the  treatment  can  be  attributed  only  to  the 
action  of  the  senmi. 

In  herds  where  hog  cholera  appeared  subsequent  to  treatment  and 
which  had  not  been  exposed  prior  to  treatment  all  of  the  vaccinated 
hogs  remained  well,  while  more  than  64  per  cent  of  the  checks  died. 
In  the  herds  which  had  been  exposed  prior  to  treatment,  but  which 
were  apparently  well  at  that  time,  only  44  per  cent  of  the  treated  hogs 
died,  while  approximately  90  per  cent  of  the  checks  were  lost.  In  the 
herds  where  the  disease  existed  at  the  time  of  treatment  13  per  cent 
of  the  treated  animals  succumbed,  whereas  74  per  cent  of  the  checks 
died. 
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In  view  of  these  successful  field  tests,  and  as  the  method  seemed 
cheap  enough  to  warrant  its  practical  use,  invitations  were  extended 
to  a  number  of  the  more  important  hog-raising  States  to  send  repre- 
sentatives to  the  Bureau  experimental  farm  at  Ames,  Iowa,  for  the 
purpose  of  observing  the  work  and  also  to  consider  plans  for  the 
practical  application  of  this  method  of  combating  hog  cholera.  This 
conference  was  held  at  Ames  on  May  25, 1908,  and  there  were  present 
representatives  from  Iowa,  Nebraska,  Kansas,  Arkansas,  Missouri, 
Indiana,  Ohio,  Michigan,  and  Minnesota.  These  representatives  ex- 
pressed themselves  as  convinced  that  the  method  was  worthy  of  an 
extensive  practical  application,  and  in  a  number  of  instances  at  least 
this  work  has  been  taken  up  by  the  States  with  a  view  to  distributing 
the  serum  to  the  farmers  by  the  proper  State  oflScials.  Other  confer- 
ences have  been  arranged  for  and  it  is  hoped  that  this  work  will  be 
well  organized  and  that  the  different  States  will  soon  take  up  the 
production  and  distribution  of  the  serum. 

Aside  from  the  foregoing  work,  a  number  of  experiments  dealing 
with  various  phases  of  the  hog-cholera  problem  have  been  carried 
out,  but  these  have  not  reached  a  point  where  a  report  of  results  is 
warranted. 

SANITARY  EXAMINATION   OF  WATER  SUPPLY  OF  DAIRY  FARMS. 

This  work  consisted  in  the  sanitary  inspection  of  practically  all  the 
dairies  which  supply  milk  to  the  District  of  Columbia.  In  addition 
to  the  sanitary  survey,  chemical  analyses  and  bacteriological  exami- 
nations were  made  of  all  the  water  supplies.  As  a  result  of  this  work 
it  was  found  that  a  large  number  of  dairies  were  using  water  which 
was  questionable  in  so  far  as  its  sanitary  condition  was  concerned. 
In  every  instance  the  dairymen  were  instructed  as  to  the  best  methods 
of  iniproving  the  water  supply,  and  the  result  of  this  work  has  been 
that  the  insanitary  conditions  of  many  wells  and  springs  supplying 
these  dairies  have  been  rectified.  The  data  obtained  in  this  work 
have  been  embodied  in  papers  prepared  for  a  report  upon  milk  issued 
by  the  United  States  Public  Health  and  Marine-Hospital  Service  and 
for  the  Yearbook  of  the  Department  of  Agriculture  for  1907. 

• 

WORK   WITH   DISINFECTANTS. 

A  considerable  amount  of  bacteriological  work  has  been  carried  out 
with  coal-tar  disinfectants,  especial  attention  being  given  to  coal-tar 
hydrocarbons.  This  work,  while  it  has  progressed  satisfactorily,  is 
not  yet  in  such  condition  as  to  warrant  a  report,  though  it  may  be 
said  that  the  examinations  up  to  the  present  time  show  that  the  con- 
stitutents  of  coal-tar  disinfectants,  other  than  cresols  and  related 
bodies,  are  practically  without  bactericidal  effect. 
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TUBERCULIN   AND   MALLEIN. 

The  experiments  concerning  a  standard  method  for  the  prepara- 
tion of  tuberculin  have  been  continued  and  considerable  progress  has 
been  made.  The  distribution  of  tuberculin  to  State,  county,  and  city 
health  officers  has  been  continued,  the  demand  having  increased  con- 
siderably during  the  past  year.  The  total  amount  of  tuberculin 
shipped  out  during  the  fiscal  year  just  ended  was  213,015  doses,  as 
compared  with  129,050  doses  during  the  preceding  year.  All  re- 
ports upon  this  subject  indicate  that  the  tuberculin  prepared  and 
distributed  by  the  Bureau  has  been  of  good  quality  and  has  given 
uniformly  successful  results. 

The  distribution  of  mallein  to  health  officers  has  also  been  con- 
tinued, and  52,556  doses  were  distributed  during  the  fiscal  year. 
This  exceeds  the  amount  sent  out  during  the  previous  fiscal  year  by 
more  than  10^000  doses. 

THE  ZOOLOGICAL  DIVISION. 

This  division,  under  Dr.  B.  H.  Ransom,  as  chief,  has  continued  its 
work  of  investigating  animal  diseases  of  parasitic  origin,  collecting 
and  determining  animal  parasites,  and  preparing  publications  re- 
lating to  these  subjects. 

ROUNDWORMS   OF   SHEEP. 

The  investigations  concerning  roundworms  parasitic  in  sheep,  with 
special  reference  to  the  twisted  stomach  worm,  have  been  coiitinued. 
The  experiments  carried  on  in  1908,  and  which  were  uncompleted  at 
the  close  of  the  fiscal  year,  have  concerned  the  problem  of  keeping 
lambs  free  from  infestation  with  these  parasites.  Two  methods  of 
handling  the  sheep  have  been  tried.  In  one  the  lambs  and  their 
worm-infested  mothers  were  kept  together  and  changed  at  intervals 
to  different  pastures,  the  lambs  when  weaned  being  placed  finally  in 
a  pasture  separate  from  the  ewes.  In  the  other  method  the  ewes  and 
lambs  were  kept  separate  in  adjacent  pastures  with  a  bare  earth  pen 
between,  into  which  the  lambs  were  frequently  turned  with  the  ewes 
for  sucking,  the  animals  afterwards  being  returned  to  their  proper 
pastures.  In  addition  another  set  of  experiments  is  in  progress  in 
which  an  attempt  is  being  made  to  determine  the  effects  of  feeding 
tobacco  upon  parasitic  infection  in  sheep. 

It  is  planned  to  provide  during  the  coming  year  for  practical  trials, 
under  farm  conditions,  of  methods  for  avoiding  the  infestation  of 
sheep  with  parasites,  in  case  the  results  of  the  experiments  now  in 
progress  at  the  Bureau  Experiment  Station  are  sufficiently  favorable 
to  justify  such  extension  of  the  work. 
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OID  IN   SHEEP. 

The  investigation  of  this  important  parasitic  disease,  due  to  a  tape- 
worm cyst  found  in  the  brain  as  a  result  of  infection  with  eggs  of 
tapeworms  from  dogs,  has  been  continued  along  the  lines  mentioned 
in  the  last  report.  As  yet  no  definite  reports  of  the  existence  of  this 
disease  in  other  States  than  Montana  have  been  received. 

SHEEP   SCAB. 

A  set  of  experiments  in  the  treatment  of  sheep  scab  supplementary 
to  earlier  experiments  in  cooperation  with  the  Biochemic  Division  of 
this  Bureau  and  the  South  Dakota  Experiment  Station  came  to  an 
untimely  end  on  account  of  the  destruction  of  nearly  all  the  experi- 
mental sheep  by  dogs.  A  kerosene  mixture  tested  as  a  remedy  for 
sheep  scab  at  the  South  Omaha  Stock  Yards  proved  to  be  unsatis- 
factory for  this  purpose.  A  bulletin  relative  to  sheep  scab  is  in 
preparation. 

CATTLE   MANGE. 

A  series  of  experiments  in  the  treatment  of  cattle  mange,  with 
reference  to  the  efficiency  of  coal-tar  dips  for  this  purpose,  has  been 
begun  in  cooperation  with  the  Biochemic  Division  of  this  Bureau  and 
the  South  Dakota  Experiment  Station. 

INVESTIGATIONS   BEARING   ON    TICK    ERADICATION. 

Experiments  in  the  treatment  of  cattle  for  ticks  with  various 
substances  applied  by  means  of  dipping  vats  and  spraying  machines 
have  been  carried  out.  These  experiments  demonstrated  that  a  20 
per  cent  emulsion  of  some  kinds  of  crude  petroleum  is  very  effective 
when  applied  by  means  of  either  a  dipping  vat  or  a  spraying  ma- 
chine, only  a  small  fraction  of  1  per  cent  of  the  ticks  surviving  the 
treatment.  A  few  animals  which  were  treated  a  second  time  forty- 
eight  hours  after  the  first  application  were  entirely  freed  of  ticks. 
The  injury  to  the  cattle  by  the  treatment  was  exceedingly  slight  and 
of  no  practical  importance. 

One  kind  of  crude  oil  which  was  tried  failed  to  give  good  results. 
It  emulsified  with  difficulty  and  killed  only  a  small  proportion  of  the 
ticks.  Various  percentages  of  cresylic  acid  combined  with  kerosene, 
and  with  the  kind  of  crude  oil  just  mentioned,  in  emulsion  with  water 
failed  to  kill  more  than  a  part  of  the  ticks,  even  when  the  percentage 
of  cresylic  acid  was  raised  to  a  point  at  which  it  poisoned  (but  not 
fatally)  the  cattle  treated. 

Next  in  efficiency  to  an  emulsion  of  a  crude  oil  of  proper  composi- 
tion was  an  arsenical  solution  containing  nearly  0.2  per  cent  of 
arsenic  by  weight  and  0.2  per  cent  of  pine  tar  by  volume.     In  this 
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case  also  only  a  small  fraction  of  1  per  cent  of  the  ticks  survived  the 
treatment.  The  injury  to  the  cattle  was  perhaps  even  less  than  that 
noted  when  oil  emulsion  was  used. 

These  experiments  indicate  that  from  the  standpoint  of  tick  eradi- 
cation both  the  oil  emulsion  and  the  arsenical  solution  are  valuable 
agents  for  the  purpose  of  destroying  ticks  on  cattle.  It  is  believed 
that,  by  repetitions  of  the  treatment  at  proper  intervals,  even  though 
some  few  ticks  may  occasionally  survive,  extermination  of  the  ticks 
in  pastures  where  the  cattle  are  thus  treated  may  be  finally  accom- 
plished. In  view  of  the  fact  that  some  ticks  are  likely  to  survive  the 
treatment  with  oil  emulsion  or  arsenical  solution,  it  is  evident  that 
these  preparations  can  not  be  safely  employed  for  cattle  which  are  to 
be  moved  from  quarantined  areas  except  for  slaughter.  \Vhether 
repetition  of  the  treatment  within  a  few  days  following  the  first 
treatment  would  be  sufficient  to  render  such  movements  of  cattle  safe 
is  a  subject  for  further  investigation. 

The  first  year's  work  in  investigations  bearing  on  tick  eradication 
which  have  been  conducted  in  cooperation  with  the  Alabama  Agri- 
cultural Experiment  Station  and  the  Alabama  Live  Stock  Sanitary 
Board  has  been  completed,  but  the  results  have  not  yet  been  compiled. 

INVESTIGATIONS    CONCERNING    PARASITIC    PROTOZOA. 

The  existence  in  the  United  States  of  various  diseases  of  domestic 
animals  due  to  parasitic  protozoa  demands  that  this  class  of  parasites 
receive  more  attention  than  has  heretofore  been  given  to  them  in  this 
division.  To  supply  this  need  an  assistant,  who  will  be  employed  in 
investigations  in  this  field,  has  been  appointed. 

INDEX-CATAIOOUE  OF   MEDICAL   AND   VETERINARY   ZOOLOGY. 

Parts  18,  19,  and  20  of  this  catalogue  have  been  issued  during  the 
year,  and  the  first  part  of  the  subject-catalogue,  comprising  the  Trem- 
atodes,  which  has  been  prepared  in  cooperation  with  the  Division  of 
Zoology  of  the  Hygienic  Laboratory,  United  States  Public  Health 
and  Marine-Hospital  Service,  has  been  issued  as  Bulletin  37  of  that 
laboratory. 

COLLECTION   OF   PARASITES. 

The  total  number  of  specimens  in  the  helminthological  collection  of 
the  Bureau  is  now  more  than  5,000,  consisting  of  over  3,000  bottles 
and  about  250  jars  of  material  preserved  in  alcohol,  and  more  than 
2,000  microscopic  slides.  The  constant  growth  of  this  collection  has 
made  it  necessary  to  devote  more  and  more  time  to  its  care.  During 
the  past  year  528  new  entries  were  made  in  the  catalogue  of  this  col- 
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lection,  about  100  of  which  represent  specimens  sent  in  for  identifica- 
tion, most  of  the  remainder  having  been  collected  by  members  of  the 
Zoological  Division.  During  the  fiscal  year  about  130  post-mortem 
examinations  of  various  animals,  domesticated  and  wild,  have  been 
made  with  reference  to  the  existence  of  parasitic  infection. 

Various  educational  institutions  and  scientific  investigators  have 
been  supplied  with  duplicate  specimens  from  the  collection,  and  a 
number  of  specimens  have  been  received  in  exchange. 

THE  EXPERIMENT  STATION. 

The  general  character  of  the  work  at  the  Bureau  Experiment  Sta- 
tion during  the  past  year  has  been  similar  to  that  of  former  years, 
consisting  of  independent  original  investigations  as  well  as  investiga- 
tions in  cooperation  with  the  other  scientific  divisions  of  the  Bureau. 
The  station,  which  is  located  at  Bethesda,  Md.,  and  is  in  charge  of 
Dr.  E.  C.  Schroeder,  superintendent,  provides  facilities  for  work  of 
a  kind  that  requires  farm  and  field  conditions  not  obtainable  within 
the  city. 

TUBERCULOSIS. 

On  the  subject  of  tuberculosis  two  circulars,  Nos.  118  and  127,  were 
published.  In  the  former  the  observations  made  relative  to  appar- 
ently healthy  but  dangerously  tuberculous  cows  were  discussed,  and 
in  the  latter  circular  investigations  were  reported  regarding  the 
length  of  time  tubercle  bacilli  remain  alive  and  virulent  in  dairy, 
products,  and  especially  in  butter.  Two  papers  dealing  with  tubercu- 
lous infection  through  milk  were  also  prepared  by  the  superintendent 
of  the  station  and  presented  respectively  at  meetings  of  the  New  York 
milk  committee  and  the  American  Association  of  Medical  Milk 
Commissions. 

It  is  now  known  from  the  work  of  the  Experiment  Station  that 
apparently  healthy  cows  are  frequently  affected  with  tuberculosis; 
that  about  50  per  cent  of  such  tuberculous  cows  scatter  tubercle  ba- 
cilli from  their  bodies ;  that  the  commonest  channel  for  the  elimina- 
tion of  tubercle  bacilli  from  the  bodies  of  tuberculous  cattle  is  per 
rectum  with  the  feces,  and  that  ordinary  market  milk  contains  cow 
feces  in  varying  quantities  so  commonly  that  it  is  no  exaggeration  to 
say  that  very  little  such  milk  is  sold  that  does  not  contain  at  least  a 
trace  of  cow  feces.  The  conclusion  follows  logically  from  these  facts 
that  it  is  impossible  to  obtain  milk  at  all  times  free  from  tubercle 
bacilli  either  from  tuberculous  cows  directly  or  from  healthy  cows 
that  are  stabled,  pastured,  or  otherwise  permitted  to  come  into  contact 
with  tuberculous  cows  or  the  material  that  passes  from  their  bodies. 

Relative  to  butter,  it  was  shown  that  tubercle  bacilli  may  remain 
^live  and  virulent  in  ordinary  salted  butter  fully  one  hundred  and 


Digitized  by 


Google 


BEPORT   OF  THE  CHIEP  OF  THE  BUREAU.  51 

sixty  days,  or  five  and  one-third  months,  and  that  at  the  end  of  three 
months  they  show  only  a  doubtful  reduction  in  pathogenic  virulence. 

A  large  number  of  samples  of  commercial  or  market  milk  from  va- 
rious dairies  supplying  milk  to  the  city  of  Washingtcm  were  tested 
in  the  course  of  the  year,  and  something  more  than  one  sample  out  of 
every  twenty  was  found  to  be  infected  with  tubercle  bacilli.  It  was 
also  discovered  that  dairies  which  distribute  milk  infected  with  tuber- 
cle bacilli  do  so  intermittently  and  not  continuously  or  uninterrupt- 
edly. For  example,  one  dairy,  tested  on  ten  consecutive  days,  was 
found  to  be  distributing  infected  milk  on  the  second,  third,  and  eighth 
days,  and  milk  apparently  free  from  tubercle  bacilli  on  the  remaining 
seven  days.  When  this  intermittent  occurrence  of  tubercle  bacilli  in 
the  milk  from  infected  dairies  is  taken  into  consideration,  we  may 
reasonably  conclude  that  the  presence  of  infection  in  about  5  per  cent 
of  the  samples  of  milk  examined  at  the  station  is  a  much  more  serious 
condition  than  it  at  first  appears  to  be.  If  it  is  necessary  to  examine 
from  thifee  to  five  samples  of  milk  from  a  dairy  to  determine  the  fact 
that  the  dairy  is  distributing  tuberculous  milk,  then  the  occurrence  of 
tubercle  bacilli  in  five  samples  among  a  hundred  from  100  different 
dairies  implies  that  from  three  to  five  times  five  dairies,  or  from  15  to 
25  among  the  hundred,  intermittently  distribute  tuberculous  milk. 
This  is  very  important,  because  the  number  of  infected  dairies,  rather 
than  the  percentage  of  infected  milk,  determines  the  extent  to  which 
the  public  is  exposed  to  virulent  tubercle  bacilli  through  the  use  of 
milk  and  dairy  products. 

The  intermittent  occurrence  of  tubercle  bacilli  in  the  milk  of  in- 
fected dairies  is  a  condition  parallel  to  the  intermittent  passage  of 
tubercle  bacilli  from  the  bodies  of  cows  per  rectum  with  the  feces. 
The  station  has  shown  that  cattle  affected  with  tuberculosis  may  pass 
enormous  numbers  of  tubercle  bacilli  with  their  feces  for  two  or  three 
days,  and  then  fail  to  pass  them  in  numbers  sufficiently  large  to  en- 
able their  detection  for  a  period  of  time  varying  from  a  few  days  to 
several  weeks. 

In  Circular  118  it  was  shown  that  over  40  per  cent  of  the  animals 
in  a  herd  of  apparently  healthy  but  tuberculous  cattle  were  found  to 
be  passing  tubercle  bacilli  from  their  bodies  per  rectum.  These  same 
cattle  have  now  been  under  observation  for  about  two  years.  With 
the  exception  of  one  or  two,  they  have  still  the  appearance  of  health, 
but  the  number  passing  tubercle  bacilli  per  rectum  has  increased  to 
nearly  90  per  cent.  The  careful  examination  of  additional  cattle, 
apparently  healthy  but  tuberculous,  has  confirmed  the  earlier  conclu- 
sions regarding  the  dangerous  manner  in  which  cows  that  are  not 
suspected  to  be  tuberculous  until  they  are  tested  with  tuberculin  may 
scatter  tubercle  bacillL 
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Further  confirmatory  evidence  has  been  obtained  regarding  the  im- 
portant role  played  by  the  feces  of  tuberculous  cattle  in  the  produc- 
tion of  tuberculosis  among  hogs.  Experiments  have  been  and  are 
now  in  progress  to  determine  the  extent  to  which  the  increasing  prev- 
alence of  tuberculosis  among  hogs  may  be  due  to  tuberculous  brood 
sows. 

A  considerable  amount  of  work  has  been  done  relative  to  the  resist- 
ance of  tubercle  bacilli  to  natural  germ-destroying  agents,  such  as 
drying,  sunlight,  ordinary  daylight,  artificial  light,  etc.  This  work 
shows  that  exposure  of  tubercle  bacilli  to  direct  sunlight  for  very 
short  periods  of  time  wholly  destroys  their  pathogenic  character  and 
probably  kills  them.  Daylight,  artificial  light,  and  simple  drying 
are  much  slower  in  their  germicidal  action. 

Investigations  relative  to  the  immunization  of  cattle  against  tuber- 
culosis and  for  the  treatment  of  cattle  affected  with  tuberculosis  are 
still  in  progress.  This  latter  work  is  being  done  by  the  station  in 
cooperation  with  the  Pathological  Division. 

RABIES. 

One  case  of  rabies  that  occurred  in  a  horse  merits  special  atten- 
tion, in  view  of  the  prevalence  of  this  disease  in  and  near  the  Dis- 
trict of  Columbia.  The  horse  was  bitten  June  4,  1007,  brought  to 
the  station  June  5,  remained  well  until  September  25,  and  was  killed 
on  September  26,  after  it  Jiad  fractured  one  of  its  hind  legs  during 
violent  paroxysms  of  acute  rabies.  The  dog  that  bit  the  horse  was 
shown  by  the  Pathological  Division  to  have  been  affected  with  rabies. 
The  time  that  elapsed  after  the  horse  was  bitten  before  it  developed 
rabies  was  one  hundred  and  thirteen  days,  or  nearly  four  months. 
The  horse  was  kept  under  conditions  which  absolutely  excluded  its 
infection  with  the  virus  of  rabies  after  it  reached  the  station. 

tuberculin  tests. 

For  some  time  the  station  has  been  preparing  to  test  the  various 
brands  of  commercial  tuberculin  commonly  sold  in  the  United  States. 
The  facilities  are  so  far  completed  that  it  is  hoped  the  necessary  tests 
can  soon  be  made  and  a  publication  prepared  designating  the  brands 
of  tuberculin  found  reliable  and  those  found  unreliable. 

OTHER    INVESTIGATIONS. 

Investigations  relative  to  infectious  abortion,  sheep  scab,  loco  of 
sheep,  gid,  internal  and  external  parasites  of  sheep,  Texas  fever  (in- 
cluding the  life  history  of  the  micro-organism  of  Texas  fever), 
swamp  fever,  anthrax,  blackleg,  hog  cholera,  etc.,  have  been  con- 
ducted during  the  year  and  are  still  in  progress. 

The  infectiousness  of  the  progeny  of  cattle  ticks  that  matured  on 
a  sheep  was  tested  by  placing  them  on  cattle.    The  cattle  did  not 
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contract  Texas  fever,  and  hence  it  is  assumed  that  cattle  ticks  grown 
on  other  hosts  than  cattle  are  free  from  Texas-fever  infection.  This 
assumption  is  strengthened  by  the  fact  that  the  progeny  of  cattle 
ticks  that  matured  on  donkeys  were  found  a  number  of  years  ago  at 
the  station  to  be  noninfectious. 

The  evidence  we  have  that  cattle  ticks  grown  on  other  hosts  than 
cattle  are  not  carriers  of  the  infection  of  Texas  fever  should  not  lead 
to  the  mistaken  conclusion  that  such  ticks  can  be  ignored  in  tick- 
eradication  work.  Noninfectious  cattle  ticks  become  again  infectious 
by  growing  a  single  generation  on  the  body  of  a  southern  cow  im- 
mune to  Texas  fever,  or  on  the  body  of  any  bovine  animal  that  has 
at  some  time  been  affected  with  and  has  apparently  recovered  from 
Texas  fever.  Cattle  recovered  from  and  cattle  immime  to  Texas 
fever  present,  in  the  strictest  sense  of  the  word,  chronic  cases  of 
Texas  fever,  and  constitute  the  main  and  probably  the  only  source 
from  which  cattle  ticks  derive  the  infection  they  carry. 

INVESTIGATIONS  IN   ANIMAL  BREEDING. 

In  cooperation  with  the  Animal  Husbandry  Office  of  the  Bureau, 
careful  investigations  regarding  the  laws  of  heredity  are  being  made 
at  the  Experiment  Station,  with  special  reference  to  the  applicability 
of  Mendel's  law  of  heredity  to  animals.  The  subjects  of  inbreeding, 
telegony,  sex  control,  selective  breeding,  cross  breeding,  and  the  pro- 
duction of  useful  new  hybrids  are  also  being  carefully  studied.  This 
work  is  constantly  growing  and  promises  in  time  to  give  results  of 
importance.  One  zebra-ass  hybrid  was  bom  at  the  station  in  the 
course  of  the  year,  but  the  little  animal  was  too  weak  to  live. 
Several  asses  are  now  heavy  with  foal  to  the  first  zebra  used  at 
the  station.  The  attempts  made  to  impregnate  mares  from  the  zebra 
have  thus  far  failed,  but  it  is  hoped  that  this  branch  of  the  hybrid 
investigations  will  give  better  results  in  the  future. 

GENERAL  ROUTINE   WORK. 

The  general  routine  work  of  the  station  during  the  year  has  been 
the  same  as  in  other  years.  A  number  of  local  outbreaks  of  disease 
have  been  investigated,  many  tons  of  green  feed  have  been  raised, 
and  a  large  number  of  rabbits,  guinea  pigs,  rats,  etc.,  have  been  bred 
for  the  use  of  the  Bureau  and  its  various  divisions. 

THE  ANIMAL  HUSBANDRY  OFFICE. 

The  Animal  Husbandry  Office,  under  the  direction  of  Mr.  George 
M.  Rommel,  Animal  Husbandman,  has  continued  its  work  relating  to 
the  breeding  and  feeding  of  live  stock  and  poultry,  the  supervision 
of  pedigree  record  associations,  etc. 


Digitized  by 


Google 


54  25TH   REPORT,  BUREAU   OF   ANIMAL  INDUSTRY. 

HORSE  BREEDING. 
COLORADO   WOBK. 

The  experiment  in  breeding  American  carriage  horses,  which  is 
being  carried  on  at  Fort  Collins,  Colo.,  in  cooperation  with  the  Colo- 
rado Experiment  Station,  continues  to  progress  in  a  highly  satisfac- 
tory manner.  The  cooperation  is  now  arranged  so  that  it  is  prac- 
tically equal,  the  station  and  the  Bureau  sharing  expenses. 

The  stallion  Carmon  is  in  excellent  condition  and  his  colts  are 
developing  well.  This  year  the  two  2-year-old  sons  of  Carmon  ( Albion 
and  Alva)  are  being  used  for  breeding  to  a  limited  extent.  In  March, 
1908,  the  purchasing  board  selected  four  mares  in  Kentucky  to  add 
to  the  stud.  They  were  very  fortunate  in  getting  not  only  good  indi- 
viduals, but  mares  whose  breeding  has  been  proved  to  be  probably  the 
best  for  carriage  purposes  known  in  Kentucky. 

On  July  1, 1908,  there  were  in  the  stud  1  aged  stallion,  two  2-year- 
old  stallions,  two  3-year-old  geldings,  four  2-year-old  geldings,  22 
aged  mares,  eight  2-year-old  fillies,  5  yearling  colts,  1  yearling  geld- 
ing, 7  yearling  fillies,  5  colt  foals,  and  6  filly  foals. 

During  the  year  one  mare  died  from  a  broken  blood  vessel,  one  year- 
ling colt  died  from  a  blood  clot  in  the  heart,  and  one  yearling  filly 
and  one  yearling  colt  were  destroyed  on  account  of  unsoundness. 

Certain  of  the  mares  which  have  been  found  to  be  undesirable  for 
further  breeding  will  be  culled  out,  and  the  board  of  survey  is  also 
expected  to  pass  on  the  desirability  of  the  retention  of  certain  of  the 
young  stock. 

VERMONT  WOBK. 

The  improvement  of  the  Morgan  horse  farm  at  Middlebury  has  been 
carried  on  rapidly  during  the  year.  The  house  was  thoroughly  re- 
paired and  is  now  a  creditable  and  very  convenient  farm  house.  Cer- 
tain repairs  have  been  made  to  the  bam  in  the  way  of  renovating  the 
basement,  putting  in  a  concrete  floor  and  new  stalls,  and  improving 
ventilation.  Considerable  fencing  was  done  during  the  year,  but  there 
is  still  a  large  amount  to  be  done,  and  shelter  must  be  provided  to  take 
care  of  the  increase  from  the  stud. 

The  stallion  General  Gates  was  purchased  July  1, 1907,  as  indicated 
in  the  previous  report,  and  at  the  same  time  the  filly  Ellen  Gates  was 
bought.  Two  mares  were  purchased  in  October — Marion  Gates  and 
Carrie  Gates — ^both  daughters  of  General  Gates.  Exhibits  of  horses 
from  the  farm  were  made  at  the  Addison  County  Fair  at  Middlebury 
in  August,  1907,  and  at  the  Vermont  State  Fair  at  White  River  Junc- 
tion during  the  first  week  in  October.  They  attracted  a  large  amount 
of  favorable  attention. 
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The  number  of  horses  in  the  stud  on  July  1,  1908,  was  as  follows: 
One  aged  stallion,  10  mares,  two  3-year-old  fillies,  one  2-year-old  filly, 
5  yearling  fillies,  1  yearling  gelding,  2  colt  foals,  and  3  filly  foals. 

Losses  during  the  year  were  one  yearling  filly  from  tetanus,  and  one 
mare  and  one  yearling  filly  destroyed  on  account  of  unsoundness. 

This  work  is  being  carried  on  in  cooperation  with  the  Vermont  Ex- 
periment Station. 

IOWA   WORK. 

The  Towa  work  in  horse  breeding,  in  cooperation  with  the  Iowa  Ex- 
periment Station,  is  an  experiment  to  evolve  a  breed  of  American  draft 
horses,  using  as  foundation  animals  gray  Shires  and  Clydesdales. 
The  work  was  inaugurated  during  the  summer  of  1907,  when  eight 
horses  (five  Shires  and  three  Clydesdales)  were  selected  in  Great 
Britain  by  Prof.  W.  J.  Kennedy,  of  the  experiment  station.  The  De- 
partment at  the  time  paid  for  three  of  the  Shire  mares  and  has  since 
arranged  to  pay  for  all  the  horses  of  this  importation. 

Since  their  arrival  at  the  station  the  horses  have  done  very  well,  but 
no  foals  have  yet  been  obtained.  Five  of  them  were  exhibited  success- 
fully at  the  International  Live  Stock  Exposition  at  Chicago  in  Decem- 
ber, 1907.  This  season  all  of  the  mares  have  been  bred  to  the  Clydes- 
dale stallion  Kuroki. 

The  horses  on  hand  on  July  1, 1908,  were  as  follows: 

Clydesdales. 

Kuroki  13214,  foaled  April,  1903,  bred  by  John  Young,  Dalbeattie,  Scotland. 
Grey  Pearl  13215.  foaled  April,  1902.  bred  by  Thomas  Gordon,  Keith,  Scotland. 
Rose  of  Brownfleld  13216,  foaled  May.  1899,  bred  by  Major  Bedford,  Eccle- 
feehan,  Scotland. 

Shires. 

Dapple  Tom  9137,  foaled  1904,  bred  by  John  H.  Marshall,  Mamham  Hall,  New- 
ark. England. 

Madresfleld  Beckford  9141,  foaled  1905,  bred  by  Earl  of  Beauchamp,  Malvern, 
England. 

Madresfleld  Alice  9138,  foaled  1904,  bred  by  Earl  of  Beauchamp,  Malvern,  Eng- 
land. 

Kirby  Bedon  Firefly  9140,  foaled  1904,  bred  by  Garrett  Taylor.  Monvich,  Eng- 
land. 

Burford  Mettle  9139,  foaled  1905.  bred  by  Alexander  Mclntyre,  Lymm,  England. 

CLASSIFICATION    FOR    AMERICAN   CARRIAGE   HORSES. 

The  steps  taken  during  1907  for  the  inauguration  of  a  uniform 
classification  for  American  carriage  horses  at  State  fairs  were  supple- 
mented by  a  systematic  campaign  to  put  this  classification  into  effect 
at  State  fairs  generally  in  1908.    The  efforts  of  the  Bureau  and  the 
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American  Association  of  Trotting  Horse  Breeders  were  highly  suc- 
cessful, and  twelve  fairs  adopted  the  classification  in  whole  or  in  part 
for  the  1908  season.  In  addition  to  these  the  Blue  Grass  Fair,  held  at 
Lexington,  Ky.,  has  adopted  the  classification  used  by  it  in  1907, 
which,  although  somewhat  different  in  form  from  that  recommended 
by  the  Bureau,  is  the  same  in  purpose.  At  the  fairs  in  1907  where 
classifications  were  offered  for  American  carriage  horses,  a  Bureau 
representative  was  present  and  reported  that  in  the  main  the  showing 
was  satisfactory.  Although  the  exhibits  were  not  all  that  could  be 
desired,  they  were  all  that  could  be  expected  under  the  circumstances. 
At  the  Blue  Grass  Fair  they  were  of  a  high  order  of  excellence.  The 
work  of  the  present  year  will  test  this  movement  thoroughly,  and 
every  effort  is  being  made  to  assist  the  fairs,  in  a  legitimate  way,  to 
have  successful  exhibits.  As  was  done  last  year,  a  representative  of 
the  Bureau  will  be  present  at  each  fair  offering  the  classification. 

At  the  annual  meeting  of  the  committee  having  this  work  in 
charge,  held  in  Chicago  November  18,  1907,  the  specifications  were 
revised  somewhat  and  the  entire  matter  has  been  republished  as  Cir- 
cular 113,  revised. 

SHEEP  BREEDING. 

During  the  past  year  the  cooperative  work  at  the  Wyoming  Experi- 
ment Station  for  developing  a  breed  of  range  sheep  has  been  pro- 
gressing well.  Owing  to  the  very  severe  weather  during  the  lambing 
season,  a  rather  large  number  of  lambs  were  lost.  At  shearing  time 
123  lambs  were  recorded,  57  ewe  lambs  and  66  ram  lambs. 

The  258  head  of  ewes  averaged  10.5  pounds  of  wool,  though  a  large 
number  of  them  had  only  about  a  ten-months'  fleece. 

On  July  1,  1908,  there  were  247  ewes,  123  lambs,  and  6  rams  in  the 
flock;  a  total  of  376. 

BREEDING   MILKING   SHORTHORN   CATTLE. 

The  work  of  breeding  milking  Shorthorn  cattle  has  progressed 
slowly  in  Minnesota  during  the  past  year.  Two  meetings  were  held 
with  the  cooperators,  and  an  organization  was  formed  with  a  presi- 
dent and  a  secretary.  An  attempt  was  made  to  have  listed  and  tested 
.  for  tuberculosis  all  cattle  intended  to  be  in  the  experiment,  and  as  a 
result  of  the  tuberculin  test  two  cooperators  lost  all  stock  entered,  the 
presence  of  tuberculosis  being  shown.  There  are  left  in  the  coopera- 
tion only  four  herds,  one  of  them  being  the  herd  of  the  university 
farm.  These  four  herds  promise  well  and  should  form  a  good 
foundation  for  future  work.  They  comprise  in  all  about  50  head  of 
cows  and  3  dairy-bred  Shorthorn  bulls. 

Since  the  close  of  the  fiscal  year  a  circuit  superintendent  has  been 
employed  to  give  his  entire  time  to  the  supervision  of  the  herds  and 
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to  keeping  the  breeding  and  milking  records.  The  plan  is  for  the 
superintendent  to  make  his  headquarters  at  the  Minnesota  Experi- 
ment Station  and  visit  each  herd  once  a  month,  spending  three  days 
at  each  place.  During  this  time  it  is  planned  to  have  him  check  up 
the  records  and  advise  owners  in  regard  to  the  management  of  their 
herds,  etc. 

GENERAL   ANIMAL  BREEDING   INVESTIGATIONS. 

Certain  experiments  in  animal  breeding  are  being  carried  on  by 
cooperation  between  the  Animal  Husbandry  Office  and  the  Bureau 
Experiment  Station.  This  work  includes  the  study  of  Mendelism 
with  rats  and  the  study  of  inbreeding  and  selection  with  guinea  pigs. 
About  1,200  small  mammals  are  being  used  in  these  experiments.  No 
results  have  been  obtained  as  yet  which  would  warrant  publication. 

As  a  basis  for  the  study  of  telegony,  some  white  bull  terriers  have 
been  purchased  and  will  be  bred  pure  six  generations,  after  which 
time,  if  no  evidence  is  present  that  the  original  dogs  were  not  strictly 
pure  bred,  steps  will  be  taken  to  test  the  question  of  telegony. 

In  June,  1908,  one  of  the  burros  used  in  the  zebra  hybrid  experi- 
ments gave  birth  to  a  foal  by  the  President  Grevy  zebra  Dan.  Unfor- 
tunately, the  little  animal  was  exceedingly  weak  at  birth  and  lived 
only  a  few  days,  although  earnest  efforts  were  made  to  save  it.  The 
carcass  was  sent  to  the  Smithsonian  Institution  for  mounting. 

In  April,  1908,  two  young  female  Gr^vy  zebras  were  received 
direct  from  Abyssinia  through  the  courtesy  of  Hon.  R.  P.  Skinner, 
American  consul-general  at  Marseille,  France.  They  arrived  in 
excellent  condition,  are  quite  easily  handled,  and  one  of  them  has  been 
already  bred  to  Dan.  The  Bureau  now  has  one  male  and  two  female 
zebras  ®  which  are  the  Department's  property. 

ANIMAL    NUTRITION    IN\'E8TIGATIONS. 

The  investigations  in  animal  nutrition  have,  as  in  previous  years, 
been  carried  on  in  cooperation  with  the  Pennsylvania  State  College. 
Heretofore  that  cooperation  has  been  specifically  with  the  agricul- 
tural experiment  station.  On  July  1, 1907,  the  work  of  the  college  in 
animal  nutrition  was  reorganized  as  an  independent  department 
under  the  name  of  the  Institute  of  Animal  Nutrition,  of  which  the 
former  director  of  the  experiment  station  was  made  director,  and 
the  cooperation  of  the  Bureau  during  the  past  year  has  been  with 
this  institute. 

During  the  year  office  and  laboratory  accommodations  for  the  in- 
stitute, connecting  with  the  respiration  calorimeter  building,  were 


^  One  of  the  females  has  since  died. 
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provided  in  the  new  agricultural  building,  the  contract  for  the  latter 
including  also  the  principal  permanent  fixtures.  At  the  same  time  a 
considerable  amount  of  apparatus  and  several  valuable  sets  of  physio- 
logical journals,  purchased  during  previous  years  for  the  work  in 
animal  nutrition,  were  transferred  from  the  experiment  station  to  the 
institute.  The  latter,  therefore,  began  its  independent  existence  with 
a  fairly  good  equipment  in  addition  to  the  respiration  calorimeter 
and  its  accessories. 

EXPERIMENTS  IN  BEEF  PRODUCTION. 
GENERAL. 

The  investigations  in  cooperation  with  the  Missouri  Agricultural 
Experiment  Station  may  be  divided  for  convenience  into  (1)  winter- 
feeding  experiments,  and  (2)  full  feeding  of  cattle  on  bluegrass 
pasture. 

The  winter- feeding  experiments  of  1907-8  were  designed  to  deter- 
mine (a)  the  economy  of  grain  on  cattle  of  different  ages,  and  (&)  the 
relative  efficiency  of  com  and  timothy  hay,  corn  and  clover  hay,  and 
corn,  clover  hay,  and  silage.  Cattle  of  four  ages  were  full  fed  during 
the  winter.  Fifteen  cattle  of  each  age  were  used,  and  those  of  each 
age  were  subdivided  into  three  lots,  one  lot  of  each  age  receiving  the 
same  ration.  It  was  thus  possible  to  make  a  comparison  of  rations 
and  also  a  comparison  of  the  economy  of  beef  production  with  cattle 
of  different  ages.  The  general  plan  of  this  investigation  involved  the 
feeding  of  the  cattle  of  each  age  until  they  were  finished  for  slaughter. 

In  the  second  investigation,  during  the  summer  of  1907,  yearling 
and  2-year-old  cattle  were  finished  on  bluegrass  pasture.  The  inves- 
tigation involved  the  comparison  of  rations  composed  of  corn  and 
linseed  meal  in  varying  proportions.  These  rations  were  fed  to  both 
yearling  and  2-year-old  cattle. 

The  investigations  have  yielded  important  results  on  the  following 
factors  in  beef  production : 

1.  The  economy  of  gain  as  influenced  by  the  age  of  the  cattle. 

2.  The  economic  value  of  nitrogenous  supplements  to  com. 

3.  The  best  amounts  of  supplements  to  feed  with  corn. 

4.  The  influence  of  condition  on  the  economy  of  gains. 

5.  The  economic  value  of  silage  for  fattening  cattle. 

6.  The  comparison  of  different  kinds  of  roughage  for  fattening 
cattle. 

7.  An  economic  comparison  of  full-feeding  cattle  in  winter  and 
summer  on  bluegrass  pasture. 

8.  The  length  of  time  required  to  finish  cattle. 

9.  The  relative  importance  of  the  various  factors  such  as  season, 
ration,  age,  and  kind  of  cattle  on  economic  beef  production. 
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The  experiment  with  the  herd  of  Mr.  John  S.  Kemachan,  of  Flor- 
ence, Ala.,  carried  on  as  part  of  the  cooperative  work  with  the  Ala- 
bama Experiment  Station,  with  a  view  to  showing  what  can  be  done 
under  farming  conditions  to  improve  the  native  cattle  for  beef  pur- 
poses, was  brought  to  a  close  April  15,  1907,  because  of  the  discovery 
of  tuberculosis  in  the  herd.  At  that  time  the  herd  consisted  of  70 
head  of  grade  Angus  cattle.  Fourteen  steers  were  sold  during  the 
course  of  the  year,  directly  off  of  the  grass,  at  3  cents  a  pound. 

There  had  been  from  tin^ie  to  time  an  unusual  number  of  deaths  in 
the  herd,  which  had  been  attributed  to  Texas  fever,  but  the  symptoms 
finally  pointed  to  tuberculosis.  A  diseased  organ  of  one  of  the  cows 
was  sent  to  Dr.  C.  A.  Cary,  of  the  Alabama  Experiment  Station,  who 
pronounced  the  disease  tuberculosis,  and  late  in  1907  the  tuberculin 
test  was  applied  to  the  entire  herd  by  Dr.  D.  C.  Hanawalt,  of  the 
Bureau,  with  the  assistance  of  Prof.  Dan  T.  Gray,  of  the  station,  and 
40  per  cent  of  the  cattle  reacted.  Mr.  Kemachan  is  taking  steps  to 
eradicate  the  disease,  with  the  assistance  of  the  Quarantine  Division 
of  the  Bureau.  The  results  of  the  last  year's  work  are  being  compiled 
for  publication. 

As  a  part  of  the  cooperative  work  with  the  Alabama  Station,  feed- 
ing experiments  are  being  carried  on  at  the  farm  of  Mr.  O.  E.  Cobb, 
Sumterville,  Ala.  This  work  is  under  the  supervision  of  Mr.  W.  F. 
Ward  and  involves  two  general  problems:  (1)  To  determine  whether 
it  would  be  a  profitable  thing  to  supplement  the  ranges  as  they  are 
found  in  western  Alabama  and  eastern  Mississippi  with  a  partial 
ration  of  hay  or  cotton-seed  products  in  the  winter  time,  and  (2)  to 
study  the  subject  of  finishing  beef  cattle  on  southern  pastures,  and 
at  the  same  time  to  compare  some  of  the  cotton  by-products  as  sup- 
plements to  the  pastures.  The  first  part  of  the  work  was  carried  on 
during  the  winter,  81  steers  being  used.  They  were  divided  into 
three  lots,  one  of  which  was  given  no  feed  except  what  could  be 
obtained  from  the  range ;  the  second  lot  was  fed,  in  addition,  cotton- 
seed meal  and  hulls,  and  the  third  lot  cowpea  hay.  The  second  part 
of  the  work  was  begim  when  the  grass  came  in  the  spring  and  was 
still  under  way  at  the  close  of  the  fiscal  year.  Four  lots  of  steers, 
aggregating  144  in  number,  were  used.  The  results  will  be  compiled 
later. 

Plans  are  under  way  to  enlarge  the  southern  beef -production  work 
by  extending  the  investigations  into  other  States  in  the  South,  pref- 
erably in  tick-free  territory. 

FEEDING  COTTON-SEED  PRODUCTS  TO   HOGS. 

The  effect  of  fermented  cotton-seed  meal  when  fed  to  hogs  was 
studied  again  in  the  summer  of  1907  without  any  positive  results. 
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The  hogs  were  unthrifty,  but  none  died,  and  it  was  impossible  to  tell 
whether  the  fermentation  of  the  meal  had  any  effect  whatever.  The 
experiment  is  being  repeated.  Next  year  it  is  expected  to  begin  with 
feeding  hogs  on  cotton-seed  products  in  connection  with  alfalfa 
pasture. 

INVESTIGATIONS  OF  ANIMAL  FIBERS. 

A  study  of  animal  fibers  has  been  undertaken,  and  a  collection  of 
samples  and  fleeces  of  wool  from  different  breeds  of  sheep  and  market 
grades  and  classes  is  being  made.  This  work  is  expected  to  have  an 
important  practical  bearing  on  the  range  sheep-breeding  work  in 
cooperation  with  the  Wyoming  Experiment  Station. 

POUKTRY   INVESTIGATIONS. 
MAINE    WORK. 

The  cooperative  poultry  work  in  connection  with  the  Maine  Agri- 
cultural Experiment  Station,  begun  in  1904,  has  been  continued  dur- 
ing the  past  year.  The  experiment  to  determine  the  influence  of 
floor-space  allotment  has  been  carried  on  for  about  four  years,  and  as 
the  results  have  been  nearly  uniform  it  has  seemed  unnecessary  to 
continue  the  experiment  beyond  the  current  year  (1908).  The  results 
of  this  experiment  are  being  prepared  for  publication. 

At  the  end  of  the  current  year  there  will  also  have  been  completed 
at  the  Maine  station  ten  consecutive  years'  work  in  breeding  for  in- 
creased egg  production.  The  results  of  this  work  show  that  for  the 
entire  period  there  has  been  no  increase  in  average  egg  production, 
but  rather  a  slight  decrease.  Therefore  it  has  been  deemed  unwise 
to  continue  breeding  by  the  same  methods  which  have  been  followed 
in  the  past,  namely,  the  selection  of  females  on  performance  alone  and 
of  males  on  the  performance  of  their  dams.  The  future  breeding 
work  will  be  conducted  in  such  a  manner  that  both  parents  of  the 
birds  used  will  be  known,  and  selection  will  be  made  accordingly. 
The  records  of  the  pullets  will  be  kept  in  such  fashion  that  the  cent- 
gener  power  of  each  pair  of  parents  will  be  known.  The  centgener 
power  of  the  males  used  in  breeding  will  be  determined  by  using  them 
in  the  breeding  pens  for  at  least  two  years.  It  is  also  proposed  to 
introduce  new  blood  into  the  barred  Plymouth  Rock  stock  of  the  sta- 
tion by  putting  into  certain  breeding  pens  cockerels  from  other  high- 
laying  strains  of  the  barred  Plymouth  Rock.  It  is  further  planned 
to  try  in  successive  years  new  breeds  of  fowls,  one  each  year.  These 
will  be  bred  pure  and  also  crossed  on  the  barred  Plymouth  Rock  stock 
of  the  station.  Any  pure  breed  or  hybrid  showing  up  well  will  be 
retained  and  bred  further. 

Experiments  are  also  planned  to  investigate  the  influence  of  exter- 
ternal  conditions,  particularly  feeding,  upon  egg  production.    At  first 
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this  will  be  largely  confined  to  the  influence  of  the  amount  and  kind 
of  protein  in  the  ration. 

INDEPENDENT   POULTRY    WORK   OF   THE   BUREAU. 

On  January  1,  1908,  a  new  line  of  investigation  was  taken  up  in 
the  study  of  the  conditions  surrounding  the  production,  transporta- 
tion, and  marketing  of  eggs,  with  a  view  of  determining  some  of  the 
causes  of  deterioration  in  quality  and  consequent  loss  in  value.  With 
this  object  in  mind,  a  careful  preliminary  field  study  of  the  condi- 
tions throughout  the  great  area  of  the  Mississippi  Valley  and  the 
South  has  been  made,  and  it  is  intended  to  follow  this  by  a  study  of 
the  large  eastern  markets.  It  is  believed  that  information  is  being 
obtained  which  wUl  be  of  much  value  in  pointing  out  means  for  bet- 
tering the  quality  of  the  southern  and  western  eggs  shipped  to  the 
East  and  of  saving  a  considerable  unnecessary  loss  to  the  producers. 

Mr.  Milo  M.  Hastings,  who  is  making  these  studies,  while  working 
in  the  cold-storage  rooms  of  some  of  the  large  Chicago  cold-storage 
plants,  observed  that  the  instruments  used  for  determining  and  regu- 
lating the  moisture  in  these  rooms  were  far  from  satisfactory.  As  the 
control  of  moisture  is  one  of  the  most  important  factors  in  the  proper 
cold  storage  of  eggs,  he  set  to  work  on  this  problem,  and  has  devised 
an  instrument  termed  a  cold-storage  evaporimeter,  which  shows  auto- 
matically whether  the  moisture  in  the  air  is  below  or  above  the  amount 
desired.  This  instrument  has  been  tested  in  some  of  the  largest  cold- 
storage  houses  in  Chicago  and  has  proven  satisfactory.  It  is  not  only 
suitable  for  indicating  the  moisture  of  egg  rooms,  but  also  for  any 
location  where  the  temperature  is  held  constant.  The  Department 
has  already  made  application  for  a  patent  on  this  device,  so  that  the 
same  may  be  used  free  of  royalty  by  persons  in  the  United  States,  and 
a  description  of  the  instrimient  has  been  prepared  for  publication  as  a 
circular  of  the  Bureau. 

During  the  past  year  the  investigations  with  poultry,  begun  in  1906 
at  the  quarantine  station  of  the  Bureau  at  Halethorp,  Md.,  have  been 
continued  at  the  new  location  at  the  Bureau  Experiment  Station, 
Bethesda,  Md.  The  present  equipment  consists  of  a  laying  house  16 
by  80  feet,  divided  into  five  pens,  with  a  small  feed  house  attached ; 
five  colony  houses,  each  7  by  12  feet;  four  smaller  colony  houses;  a 
laying  bouse,  12  by  36  feet;  an  incubator  house,  with  a  capacity  of 
seven  240-egg  incubators ;  a  small  building  used  as  a  cook  room,  office, 
and  quarters  for  the  attendant,  and  a  number  of  outdoor  brooders. 
The  area  used  for  the  poultry  consists  of  about  5  acres,  fenced  with 
6-foot  woven- wire  fencing. 

The  experimental  work  to  compare  the  moist  mash,  dry  mash,  and 
hopper  methods  of  feeding  laying  hens  has  been  continued  during  the 
past  year.    The  yearling  hens  are  being  carried  through  their  second 
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year  by  these  methods,  while  pens  of  pullets  hatched  from  these  hens 
are  being  fed  in  the  same  manner  to  determine  the  effect,  if  any,  upon 
vigor  and  vitality.  It  is  planned  to  continue  this  investigation  two 
or  three  generations  further. 

During  the  year  about  20  capons  have  been  fed  in  comparison  with 
the  same  number  of  cockerels.  About  30  cockerels  were  fed  on  a 
ration  containing  a  small  amount  of  cotton-seed  meal  in  comparison 
with  a  similar  lot  fed  with  linseed  meal  in  place  of  cotton-seed  meal. 
It  is  planned  to  repeat  both  of  these  feed  trials  with  the  present 
growing  stock. 

SUPERVISION  OF  PEDIGREE  RECORD  ASSOCIATIONS. 

The  system  of  supervising  pedigree  record  associations  which 
went  into  effect  July  1, 1906,  continues  to  work  smoothly  and  success- 
fully. The  secretaries  almost  without  exception  have  adopted  the 
form  of  entry  certificate  prescribed  by  the  Treasury  Department  for 
the  importation  of  purebred  animals  free  of  duty,  and  delays  at  the 
port  of  entry  have  been  avoided.  The  regulations  of  the  Secretary  of 
Agriculture  (B.  A.  I.  Order  136)  for  the  certification  of  pedigree 
record  associations  have  been  amended  so  as  to  render  a  certified 
American  association  liable  to  withdrawal  of  certification  in  case  im- 
ported animals  which  are  registered  to  obtain  the  duty-free  privilege 
are  not  first  registered  by  one  of  the  foreign  affiliated  associations  for 
the  breed.  This  amendment  was  necessary  because,  owing  to  a  mis- 
understanding of  the  intent  of  the  regulations,  a  few  American  secre- 
taries registered  imported  animals  which  had  not  first  been  registered 
in  the  certified  foreign  association  for  the  breed.  Three  additional 
associations  were  certified  during  the  fiscal  year,  making  a  total  of 
135,  of  which  70  are  American  and  65  foreign. 

In  the  fall  of  1907  a  Bureau  representative  made  an  investigation 
of  all  the  American  pedigree  record  associations  certified  by  the  De- 
partment, and  found  that  with  few  exceptions  their  work  was  being 
very  well  conducted. 

The  authority  under  which  the  Department  acts  in  supervising 
pedigree  record  associations  is  that  conferred  by  paragraph  437  of 
the  tariff  act  of  July  24,  1897  (as  amended  March  3,  1903),  which 
reads  as  follows : 

Any  animal  imported  by  a  citizen  of  the  United  States  specially  for  breeding 
purppses  shall  be  admitted  free,  whether  intended  to  be  so  used  by  the  importer 
himself  or  for  sale  for  such  purpose:  Provided,  That  no  such  animal  shall  be 
admitted  free  unless  pure  bred,  of  a  recognized  breed,  and  duly  registered  in 
the  books  of  record  established  for  that  breed :  And  provided  further^  That  cer- 
tificate of  such  record  and  of  the  pedigree  of  such  animal  shall  be  produced  and 
submitted  to  the  customs  officer,  duly  authenticated  by  the  proper  custodian 
of  such  book  of  record,  together  with  the  affidavit  of  the  owner,  agent,  or  im^ 
porter  that  such  animal  is  the  identical  animal  described  in  said  certificate  of 
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record  and  pedigree:  And  provided  further.  That  the  Secretary  of  Agriculture 
shall  determine  and  certify  to  the  Secretary  of  the  Treasury  wliat  are  recog- 
nized breeds  and  purebred  animals  under  the  provisions  of  this  paragraph. 
The  Secretary  of  the  Treasury  may  prescribe  such  additional  regulations  as 
may  be  required  for  the  strict  enforcement  of  this  provision.  Cattle,  horses, 
sheep,  or  other  domestic  animals  straying  across  the  boundary  line  Into  any 
foreign  country,  or  driven  across  such  boundary  line  by  the  owner  for  tempo- 
rary pasturage  purposes  only,  together  with  their  oflfspring,  may  be  brought  back 
to  the  United  States  within  six  months  free  of  duty,  under  regulations  to  be 
prescribed  by  the  Secretary  of  the  Treasury:  And  provided  further.  That  the 
provisions  of  this  act  shall  apply  to  all  such  animals  as  have  been  Imported  and 
are  In  quarantine  or  otherwise  In  the  custody  of  the  customs  or  other  officers  of 
tlie  United  States  at  the  date  of  the  passage  of  this  act. 

The  purpose  of  this  act  was  primarily  to  protect  the  United  States 
against  frauds  in  importations,  and  to  protect  breeders  of  the  United 
States  against  inferior  animals  which  could  be  imported  readily 
duty  free  unless  some  restrictions  regarding  pedigree  were  provided. 
The  Treasury  Department  has  so  framed  its  regulations  that  regis- 
tration in  a  certified  American  book  of  record  is  necessary  in  prac- 
tically all  cases  before  the  importation  of  animals  duty  free  for. 
breeding  purposes  is  permitted. 

Although  the  operations  of  the  law  now  in  force  have  to  do  strictly 
with  nothing  but  the  importation  of  breeding  animals,  the  breeders 
of  the  country  have  come  to  regard  the  certification  of  the  Depart- 
ment of  Agriculture  as  a  safeguard  and  a  guaranty  that  the  associa- 
tion so  certified  is  doing  a  legitimate  busine&s.  In  the  public  opinion 
the  prestige  gained  by  the  Department's  certification  is  of  far  more 
importance  than  any  other  consideration.  In  the  States  of  Iowa, 
Minnesota,  Pennsylvania,  Utah,  and  Wisconsin  legislation  has  been 
enacted  which  requires  stallions  standing  for  public  service  to  be 
registered  with  the  State  authorities  and  duly  licensed  as  purebred 
or  grade.  In  determining  what  stallion  should  be  licensed  as  pure- 
bred, registration  in  an  American  stud  book  certified  by  the  Depart- 
ment is  a  prerequisite.  It  is  also  a  common  practice  at  stock  shows 
to  make  a  similar  requirement  for  animals  shown  in  the  breeding 
classes. 

That  the  rather  close  supervision  which  the  Bureau  now  exercises 
over  certified  American  associations  has  resulted  beneficially  there  is 
little  reason  to  doubt.  However,  it  is  rather  anomalous  that  a  law 
intended  to  guide  customs  ofiicers  in  deciding  what  animals  shall  be 
imported  free  for  breeding  purposes  should  in  its  operation  be  so 
changed  in  effect  that  it  is  of  much  more  importance  to  the  country 
as  a  measure  for  the  supervision  of  local  record  associations.  This 
condition  makes  the  administration  of  the  law,  as  it  relates  to  this 
Department,  rather  difiicult.  Moreover,  there  is  nothing  in  the  law 
which  protects  the  American  breeder  against  fraudulent  registry 
associations.    If  some  of  the  associations  now  certified  should  see  fit 
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to  refuse  to  comply  with  the  Department's  regulations  they  could 
still  continue  their  business,  and  might  in  time  overcome  the  loss  of 
prestige  resulting  therefrom.  Furthermore,  should  the  tariff  be  re- 
vised in  such  a  way  as  to  place  a  duty  on  breeding  animals  there 
would  be  no  further  excuse  for  the  Department's  supervision,  and 
there  would  be  no  safeguard  to  the  small  breeder  except  such  as  might 
be  furnished  by  State  laws,  which  would  result  at  best  in  a  very 
unfortunate  lack  of  uniformity. 

At  present  there  are  several  associations  of  considerable  promi- 
nence, none  of  which  are  registering  stock  which  is  really  purebred 
and  none  of  which  are  certified,  but  all  of  which  are  doing  business 
over  a  considerable  extent  of  the  country.  They  cater  to  the  beginner, 
the  poorly  informed  breeder,  who  usually  needs  protection  most  and 
can  least  afford  to  lose  money  on  account  of  poor  pedigree  certificates. 
Such  a  man  does  not  as  a  rule  know  what  constitutes  the  difference 
between  a  certified  and  an  uncertified  association;  yet  when  he  buys 
an  animal  registered  by  one  of  the  uncertified  associations  referred 
to  its  transfer  as  a  purebred  animal  is  as  a  rule  impossible.  At  best, 
registration  in  an  uncertified  association  is  a  waste  of  money. 

To  remedy  this  state  of  affairs  it  is  recommended  that  Congress 
be  asked  to  enact  legislation  providing  that  no  person  or  association 
of  persons  shall  be  permitted  to  engage  in  the  interstate  business  of 
recording  or  registering  pedigrees  of  domestic  animals  without  hav- 
ing first  obtained  the  certification  of  the  Secretary  of  Agriculture, 
and  that  the  Secretary  of  Agriculture  be  empowered  to  make  and 
enforce  such  regulations  as  may  be  needed  to  carry  out  the  provisions 
of  the  law.  Although  the  mere  failure  to  obtain  or  keep  such  cer- 
tification would  be  sufiicient  to  keep  illegitimate  associations  out  of 
interstate  business,  there  should  be  ample  penalties  for  the  punish- 
ment of  persons  who  violate  the  law. 

THE  DAIRY  DIVISION. 

The  work  of  the  Dairy  Division,  under  Mr.  Ed.  H.  Webster,  chief, 
is  organized  in  sections  dealing,  respectively,  with  (1)  dairy  farming 
investigations,  (2)  dairy  products  investigations,  (3)  dairy  manufac- 
turing investigations,  (4)  market  milk  investigations,  and  (5)  reno- 
vated butter  inspection.  The  specific  lines  of  work  carried  on  may  be 
summarized  as  follows: 

1.  (a)  Work  in  the  interest  of  southern  dairying;  educational  in 
character,  conducted  throughout  the  Southern  States;  intended  for 
the  development  of  the  dairy  industry  in  that  section. 

(&)  Herd  record  work,  comprising  a  study  of  the  performance 
records  of  dairy  cows,  and  ways  and  means  whereby  farmers  may  be 
interested  in  keeping  such  records. 
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(c)  Dairy  building  investigations,  which  consist  in  devismg  plans, 
as  simple  as  may  be,  for  the  construction  of  bams,  silos,  dairy  houses, 
creameries,  and  cheese  factories,  including  an  extensive  study  of  the 
subject  of  bam  ventilation. 

2.  (a)  Investigations  in  the  manufacture  and  storage  of  butter, 
with  special  reference  to  its  keeping  quality. 

(6)  Investigati(His  in  the  manufacture  of  the  Swiss  type  of  cheese; 
a  fundamental  study  of  the  principles  involved  in  the  manufacture 
and  curing  of  cheese. 

(c)  Investigations  in  the  manufacture  of  the  Cheddar  type  of 
cheese,  supplanting  the  development  of  lactic  acid  by  the  use  of  min- 
eral acids  in  the  process  of  making. 

(d)  Studies  in  the  manufacture  of  the  Camembert,  Roquefort,  and 
other  types  of  soft  cheeses,  their  adaptability  to  American  conditions, 
and  the  possibility  of  their  manufacture  in  this  country. 

(e)  An  extended  study  of  the  problem  of  milk  secretion,  including 
an  investigation  of  the  effect  of  period  of  lactation,  of  the  breed  of 
the  animal,  of  climatic  conditions,  and  of  different  feeds,  upon  the 
quality,  both  physical  and  chemical,  of  the  milk. 

3.  (a)  Investigations  in  creamery  methods  and  practice. 
(6)  Investigations  in  cheese  factory  methods  and  practice. 

(c)  Investigations  of  the  principal  markets  where  butter  is  sold  as 
to  market  conditions,  quality  of  butter,  and  causes  of  defects  found 
in  butter. 

(d)  Investigations  into  the  conditions  existing  in  cream-shipping 
territory — ^that  is,  where  cream  is  shipped  by  rail  to  distant  points 
for  manufacture  into  butter,  including  such  questions  as  the  factors 
that  affect  the  quality,  the  price  received  by  the  farmer  as  paid  by  the 
creamery,  and  a  general  observation  of  results  obtained  over  the  entire 
territory  where  such  conditions  exist. 

4.  (a)  Investigations  of  the  handling  and  distribution  of  milk 
intended  for  market  purposes,  with  special  reference  to  methods  of 
inspection  that  may  be  adopted  by  boards  of  health  or  other  officials. 

(&)  Investigations  in  regard  to  the  farm  methods  necessary  for  the 
production  of  milk  intended  for  market  purposes,  so  that  it  will  reach 
a  good  standard  of  wholesomeness  and  meet  the  requirements  of  city 
ordinances. 

5.  Inspection  of  renovated-butter  factories  and  markets  and  certifi- 
cation of  renovated  butter  for  export. 

In  addition,  the  Dairy  Division  cooperates  with  the  officials  of  the 

National  Dairy  Show  Association  in  so  far  as  such  cooperation  will 

assist  in  developing  the  educational  features  of  their  annual  show. 

It  also  sends  representatives  to  dairy  conventions,  both  State  and 
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National,  so  far  as  practicable,  for  the  purposes  of  assisting  in  their 
work  and  gaining  information  of  use  in  the  work  of  the  division. 
Dairy  literature  is  indexed  and  classified  and  information  is  dissemi- 
nated by  means  of  publications  and  correspondence. 

It  is  the  policy  of  the  Dairy  Division  to  encourage  State  officials 
to  carry  on  work  for  the  benefit  of  the  dairy  interests  in  their  respec- 
tive States.  The  division  does  not  wish  to  continue  indefinitely  work 
which  the  States  can  and  should  do  for  themselves.  While  it  is  some- 
times desirable,  as  in  the  case  of  the  southern  dairy  work,  for  the  divi- 
sion to  begin  work  of  an  educational  character  and  to  make  a  study 
of  conditions  and  needs,  the  policy  is  to  induce  the  State  authorities 
to  take  up  and  continue  the  work  and  allow  the  Department  gradually 
to  withdraw. 

DAIRY  FARMING  INVESTIGATIONS. 

The  work  of  this  section  is  in  charge  of  Mr.  B.  H.  Rawl. 

SOTJTHEBN    DAIRYING. 

Ten  men  have  been  employed  during  the  past  year  in  the  work 
for  the  development  of  dairying  in  the  South.  While  it  is  intended 
that  the  field  men  should  give  all  assistance  possible  to  the  dairymen 
with  whom  they  come  in  contact,  provided  the  dairymen  are  in  a 
position  to  be  assisted,  still  it  is  realized  that  it  is  best  not  to  attempt 
to  get  a  farmer  to  adopt  too  many  new  things  at  one  time ;  hence  one 
or  two  things  that  are  most  essential  are  taken  up  first,  and  when  re- 
sults have  been  obtained  with  these  and  the  farmer's  confidence  won, 
other  things  are  recommended.  Since  two  of  the  greatest  drawbacks 
of  southern  dairymen  are  the  lack  of  a  sufficient  number  of  good 
cows  and  the  lack  of  suitable  buildings  (bams,  silos,  dairy  houses, 
etc.)  for  handling  in  the  best  and  most  economical  manner  the  cows 
and  their  products,  the  greater  part  of  the  attention  of  the  field  men 
has  been  devoted  to  herd  testing  and  buildings.  This  work  has  been 
the  means  of  making  many  unprofitable  dairies  profitable. 

Herd  testing. — During  the  year  this  work  was  begun  with  116 
herds,  containing  3,921  cows.  Of  these  herds  43,  containing  1,428 
cows,  were  discarded  before  the  work  had  been  in  progress  very  long 
because  of  the  indifference  of  the  owners,  and  with  84  herds,  con- 
taining 2,493  cows,  the  work  has  been  successfully  conducted.  As 
soon  as  good  results  are  obtained  the  owner  usually  purchases  a  pure- 
bred bull  for  his  herd  unless  he  already  has  one ;  therefore  practically 
all  of  the  84  herds  mentioned  are  headed  by  purebred  bulls. 

As  an  example  of  what  is  being  accomplished,  the  following  table 
has  been  compiled,  showing  the  results  of  twelve  months'  records  kept 
of  719  cows  in  small  herds  located  in  various  parts  of  the  South. 
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Summary  of  records  of  different  classes  of  cows  based  on  butterfat  production 

for  one  year. 


Items. 


Milk  produoed pooDds. 

Butterfat  produced . . .  .pounds . 

Value  of  butterfat  at  28  cents  a 
pound , 

Value  of  skim  milk  at  20  cents  a 
hundredweight 

Total  value  of  products 

Cost  of  feed  per  cow 

Profit  a  per  cow 

Cost  of  piXMlucing  1  pound  but- 
terfat  cents.. 

Returns  for  each  $1  Invested  In 
tefA 

Proftta  on  each  $1  invested  In 
feed 


Average 
of  719 
cows. 


4,299.4 
216.84 

160.  n 

18.17 
168.88  I 
136.27  ! 
132.61  ; 


Best 
cow. 


8,32&5 
538.79 

$16a86 

$15l57 
1166.43 
$72.03 
194.40 


16w7 

13.4 

$1.90' 

t2.31 

90.90 

$1.31 

Poocest 


1,125.0 
64.12 


Average  '  Avetage 
of  best  [of  poorest 
10  oowB,     10  cows. 


8,681.9    '  1,577.6 
459.0    I        77.21 


Average 
of  best 
30  cows. 


Average 
of  poorest 
30  cows. 


$17.95  I    $128.52  |      $21.62 


$2.12  ' 
$2a07  , 
$23.80 
-$3.73 

37.1 

$0.84 

-$0.16 


$ia  :5 

$144.97 
$65.73 
$79.24 

14.3 

$2.20 

$1.20 


$3.00 
124.62 
$24.63 
-$0.01 

31.9 

$1.00 

$0.00 


7,326.0    i 
391.75 

$109.69  ! 

$13.87 

$123.56 

$54.83 

$68.73 

14.0 

$2.25 

$1.25 


2,099.6 

ioa7 

$28.20 

$4.00 
$32.20 
$27.36 

$4.84 

27.2 
$1.18 
tai8 


•  Profit  as  here  used  means  simply  gross  returns  less  the  cost  of  feed ;  other  elements  of 
cost  are  not  considered. 

The  valuation  of  butterfat  in  the  foregoing  table  (28  cents  a 
pK)und)  is  based  on  the  average  price  quoted  in  the  New  York  market 
for  butter  for  the  past  twelve  months.  Much  of  the  product  of  these 
herds  sold  for  a  higher  price,  but  in  order  to  put  all  the  cows  on  a 
comparable  basis,  and  also  that  these  results  may  be  comparable  with 
similar  results  from  other  sections  of  the  country,  this  valuation  is 
used  and  is  considered  fair. 

The  cost  of  feed  consumed  by  the  best  cows  was  in  all  cases  too 
high,  showing  that  sufficient  attention  is  not  given  to  home-grown 
feed. 

While  the  cost  of  producing  a  pound  of  butterfat  is  higher  than  it 
should  be  if  the  most  economical  methods  of  feeding  were  used,  still 
it  is  only  13.4  cents  a  pound  with  the  highest  producing  cow,  while 
it  is  37.1  cents  a  pound  with  the  one  that  produces  the  least.  This 
suggests  a  question  that  should  be  considered  by  the  dairyman :  How 
can  he  afford  to  keep  cows  that  produce  butterfat  at  a  cost  of  37.1 
cents  a  pound  which  must  sell  at  from  28  to  30  cents  a  pound  ? 

Furthermore,  these  facts  show  that  the  idea  so  prevalent  among 
southern  farmers  that  cattle  do  not  produce  well  in  that  section  is 
incorrect,  and  that  profit  in  that  section,  as  elsewhere,  depends  on 
the  quality  of  the  cattle  and  the  methods  of  handling  them. 

Another  important  consideration  in  connection  with  the  facts  above 
given  is  .that  the  work  of  herd  testing  is  done  not  primarily  to  secure 
this  information,  but  in  order  that  the  owner  of  the  cattle  may  be 
taught  the  enormous  difference  in  the  producing  qualities  of  cattle, 
and  hence  improve  his  herd  by  getting  rid  of  the  inferior  ones. 
Within  two  months  after  the  testing  is  begun  with  a  herd  the  owner 
usually  begins  to  cull  out  the  poorest  cows.  As  the  figures  given  in 
the  table  show  only  the  results  from  animals  of  which  a  year's  record 
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was  obtained,  it  is  evident  that  many  of  the  most  inferior  cows  in  the 
herd  tested  are  not  included  in  these  records. 

Numerous  letters  attesting  the  practical  value  and  results  of  this 
work  of  herd  testing  have  been  received.  A  Louisiana  dairyman 
writes: 

As  a  result  of  the  facts  obtained  In  carrying  out  this  idea  I  reduced  my  herd 
30  per  cent,  and  yet  increased  the  production  15  per  cent  The  saving  of  feed 
and  labor  with  the  lesser  but  more  profitable  herd  was  large,  reversing  the 
business  from  a  questionable  financial  venture  to  a  decidedly  profitable  one. 

A  Greorgia  farmer  says: 

It  took  nearly  a  year  to  convince  us  that  some  of  our  favorite  cows  were 
losing  us  money,  but  as  soon  as  this  was  found  out  they  were  disposed  of.  The 
first  winter  we  milked  20  cows  most  of  the  time  and  shipped  an  average  of  100 
pounds  of  butter  per  week.  The  second  winter  we  milked  12  to  14  cows  and 
shipped  an  average  of  99  pounds  i)er  week.  The  difference  was  due  to  the  silo, 
scales,  and  Babcock  test.  I  thought  all  our  cows  were  about  the  same  until 
the  record  was  kept  and  tests  made. 

Duiry  buildings. — During  the  fiscal  year  45  silos  were  built  by 
farmers  and  dairymen  under  the  supervision  of  the  Dairy  Division, 
and  after  plans  furnished  by  it,  and  112  more  were  proposed  and  in 
process  of  construction  in  the  summer  of  1908.  There  were  also  com- 
pleted during  the  fiscal  year  24  bams,  and  28  were  proposed  for  con- 
struction during  the  summer  and  fall.  Five  dairy  houses  were  built 
and  a  large  number  remodeled. 

City  milk  supplies, — Systematic  work  has  been  conducted  in  nine 
southern  cities  with  the  object  of  assisting  the  cities  to  establish  such 
systems  of  inspection  and  control  of  their  milk  supplies  as  will  safe- 
guard the  public  against  danger,  but  will  not  work  a  hardship  on 
the  honest  dairymen  who  are  producing  a  safe  product.  Some  of  the 
cities  with  which  this  work  has  been  done  have  adopted  the  Dairy 
Division  score-card  system  and  have  made  material  advancement. 

Creameries, — Assistance  has  also  been  given  in  organizing  a  few 
creameries.  Two  new  creameries  have  been  built  in  Texas  with  the 
advisory  assistance  of  the  Dairy  Division,  and  some  work  has  been 
done  with  creameries  that  are  in  operation  in  Tennessee  and  Ken- 
tucky. As  a  rule  the  dairy  industry  is  not  sufficiently  developed  in 
the  South  to  warrant  the  establishment  of  creameries,  and  the  Dairy 
Division  endeavors  to  discourage  the  building  and  selling  of  cream- 
eries by  promoters  in  communities  where  sufficient  milk  is  not  being 
produced  to  justify  their  operation. 

Organization^  cooperation,,  etc, — ^When  the  field  work  was  begun 
by  the  Dairy  Division  in  the  Southern  States  there  was  practically 
no  organization  of  the  dairy  interests.  Recognizing  the  great  im- 
portance of  organization  which  would  not  only  support  the  work  but 
furnish  a  means  of  utilizing  its  results  to  the  best  advantage,  con- 
siderable attention  has  been  given  to  this  subject.     Some  of  the  State 
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organizations  that  were  in  existence  prior  to  this  work  have  been  re- 
vived and  made  active.  One  State  and  several  county  associations 
have  been  organized,  and  others  have  been  planned.  The  field  men 
in  every  State  take  very  active  part  in  the  work  of  all  dairy  organi- 
zations. With  the  development  of  the  dairy  industry  it  is  expected 
that  such  organizations  will  bring  about  the  creation  of  State  dairy 
departments  and  will  be  the  means  of  obtaining  support  for  the  con- 
tinuance and  develppment  of  the  very  work  that  the  Dairy  Division 
has  begun. 

It  is  most  gratifying  to  report  that  the  cooperation  with  State 
institutions  has,  on  the  whole,  been  very  satisfactory.  The  cooperat- 
ing institutions  have  appreciated  the  value  of  the  work,  have  en- 
couraged it,  and  assisted  in  every  way  that  their  facilities  would 
permit.  They  have  had  but  little  money  available  for  such  work, 
but  they  have  foreseen  that  this  field  work  will  most  assuredly  estab- 
lish a  dairy  industry  in  that  section,  and  that  as  results  increase  the 
farmers  will  become  interested  and  will  provide  facilities  for  con- 
tinuing it.  Because  of  the  interest  which  has  been  created  purely 
by  the  work  of  the  Dairy  Division,  the  North  Carolina  department  of 
agriculture  and  the  Mississippi  Agricultural  College  have  recently 
supplied,  at  their  expense,  assistants  for  this  work,  and  it  is  quite 
probable  these  States  will  increase  their  support  as  further  results 
are  produced  and  will  eventually  take  over  the  entire  work.  Lou- 
isiana also  provided  an  assistant  for  that  State  during  the  past  year, 
and  his  time  was  largely  taken  up  with  experimental  work,  which  is 
hereinafter  reported.  The  Georgia  Experiment  Station  has  pro- 
vided $600  for  dairy  field  work  in  that  State  during  1909.  Other 
States  will  doubtless  follow  the  examples  of  those  above  mentioned. 
The  fact  that  men  are  being  appointed  by  State  institutions  to  give 
their  entire  time  to  the  work  of  visiting  the  dairymen  and  teaching 
them  is  a  strong  indication  of  the  great  and  far-reaching  effect  of  the 
work  that  the  National  Department  of  xVgriculture  has  been  con- 
ducting in  that  section  for  the  past  three  years. 

In  Mississippi  and  Georgia  publications  have  been  issued  by  the 
experiment  stations  giving  the  results  of  the  work  done  by  the  field 
men.  The  North  Carolina  department  of  agriculture  also  has  one  in 
course  of  preparation.  These  local  institutions  are  encouraged  to 
issue  publications  from  time  to  time,  so  that  the  people  of  the  States 
in  which  the  work  is  in  progress  will  get  the  use  of  its  results. 

More  than  80  agricultural  meetings  have  been  attended  by  the  field 
workers  during  the  past  fiscal  year.  Assistance  is  given  in  conduct- 
ing the  short  courses  in  dairying  at  the  agricultural  colleges  in  all 
States  where  such  assistance  is  needed.  In  a  nmnber  of  States  con- 
siderable work  has  been  done  in  connection  with  State  fairs,  and  some 
of  the  fairs  are  now  making  their  dairy  departments  quite  prominent. 
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Feeding  experiments, — ^An  experiment  in  feeding  calves  with 
blackstrap  molasses,  conducted  in  cooperation  with  the  Louisiana 
Experiment  Station,  has  been  completed,  and  the  results  have  been 
published  in  Bulletin  104  of  that  station.  Since  the  results  were 
entirely  negative,  they  were  considered  of  little  value  to  persons  out- 
side of  the  section  where  blackstrap  is  produced ;  hence  no  publication 
on  the  subject  was  issued  by  the  Dairy  Division. 

In  view  of  the  possibility  of  the  cold-pressing  process  for  extracting 
cotton-seed  oil  coming  into  use,  an  experiment  to  determine  the  feed- 
ing value  of  the  cake  resulting  from  this  process  as  compared  with 
the  meal  and  hulls  from  the  ordinary  process  has  been  conducted  in 
cooperation  with  the  Louisiana  Experiment  Station.  The  cold 
process  differs  from  the  ordinary  process  in  that  the  hulls  are  not 
removed  and  the  "  meats  "  are  not  heated,  the  resulting  cake  contain- 
ing both  the  meal  and  the  hulls  of  the  seed.  The  only  reason  to 
suppose  that  the  cold-pressed  products  would  differ  in  feed  value 
from  an  equal  amount  of  meal  and  hulls  was  that  the  heating  in  the 
ordinary  process  might  affect  the  digestibility  of  the  meal.  The  re- 
sults of  the  experiment  show  that  if  there  is  any  advantage  in  favor 
of  the  cold  process  it  is  so  small  as  not  to  be  worthy  of  consideration 
in  ordinary  operation. 

^  HEBD  BECOBD   WOBK. 

Two  principal  lines  of  work  now  under  way  to  promote  the  keep- 
ing of  records  of  dairy  herds  are  the  establishment  of  an  advanced 
register  of  merit  for  recording  the  performances  of  all  purebred  dairy 
cows  on  the  basis  of  yearly  records  as  authenticated  by  the  officers  of 
experiment  stations,  and  the  organization  of  cow-testing  associations 
or  organizations  intended  to  encourage  the  farmer  to  keep  accurate 
records  of  his  dairy  operations. 

For  the  purpose  of  working  out  systems  of  herd  testing  that  are 
best  suited  to  various  conditions,  one  man  was  appointed  May  1,  1908. 
These  systems  will  be  applied  under  the  supervision  of  the  Dairy 
Division  until  they  are  thoroughly  tested,  and  those  that  prove  satis- 
factory will  be  made  available  to  communities  where  testing  asso- 
ciations are  being  organized.  Assistance  will  be  given  in  organizing 
herd-testing  associations  only  in  cooperation  with  some  State  insti- 
tution, the  object  being  to  assist  the  State  institution  so  that  it  may 
eventually  continue  the  work  independently. 

DAIBY   BUILDING    INVESTIGATIONS. 

SUo  expeHments, — Since  the  silo  investigations  were  begun  in  con- 
nection with  the  southern  dairy  work  it  has  been  realized  that  the 
available  data  on  the  pressure  of  silage  were  insufficient,  if  not  un- 
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reliable.  A  special  dynamometer  for  measuring  silage  pressure  has 
therefore  been  designed  and  is  being  made.  If,  after  testing  this 
machine,  it  is  found  satisfactory,  arrangements  will  be  made  to  go 
into  the  question  thoroughly  during  "the  coming  year. 

Two  silos  have  been  built  of  cement  and  metal  in  order  to  test  that 
kind  of  construction. 

Stable  ventilation. — There  is  much  difference  of  opinion  as  to  the 
effectiveness  of  the  different  systems  of  bam  ventilation.  During  the 
winter  of  1907-8  an  experiment  was  conducted  for  the  purpose  of 
making  a  comparison  of  all  the  principal  systems  so  as  to  determine 
the  efficiency  of  each.  A  bam  for  this  work  was  provided  by  Mr. 
H.  McK.  Twombly,  of  Madison,  N.  J.,  and  more  than  1,700  tests  were 
made  for  carbon  dioxid,  moisture,  and  temperature.  Another  winter 
at  least  will  be  required  to  complete  this  experiment.  While  no 
general  conclusions  can  yet  be  drawn,  the  results  so  far  obtained  indi- 
cate very  strongly  that  some  of  the  principles  of  ventilation  that  have 
been  accepted  in  the  past  are  entirely  wrong. 

DAIRY  PRODUCTS   INVESTIGATIONS, 

This  work  is  in  charge  of  Mr.  L.  A.  Rogers,  and  a  considerable 
part  of  it  is  carried  on  in  cooperation  with  State  experiment  sta- 
tions, because  of  lack  of  proper  facilities  to  do  the  work  in  or  near 
Washington. 

BUTTEB  INVESTIGATIONS. 

Fishy  flavor. — ^The  investigations  to  determine  the  cause  of  the 
so-called  fishy  flavor  of  butter  have  been  continued.  The  factors 
ordinarily  connected  with  this  trouble  have  been  eliminated  as  pos- 
sible causes,  but  further  investigation  will  be  necessary  to  determine 
the  actual  cause.  While  acid  appears  to  be  essential  to  the  produc- 
tion of  this  flavor,  it  does  not  seem  to  be  the  controlling  factor.  Cer- 
tain results  have  indicated  that  the  controlling  factor  is  the  treatment 
of  the  butter  in  the  chum,  but  this  point  has  not  been  clearly 
demonstrated. 

Butter  from  sweet  and  sour  cream. — It  has  been  demonstrated  that 
butter  of  superior  keeping  quality  may  be  made  from  cream  properly 
pasteurized  and  cooled  and  churned  without  the  addition  of  a  starter. 
This  has  been  shown  with  butter  made  and  stored  under  both  experi- 
mental and  commercial  conditions.  The  difference  between  butter 
made  in  this  way  and  ordinary  ripened  butter  is  especially  noticeable 
at  the  higher  storage  temperatures. 

It  has  also  been  demonstrated  that  the  keeping  quality  of  storage 
butter  made  from  pasteurized  cream  is  in  a  general  way  in  an  inverse 
ratio  to  the  amoimt  of  acidity  developed  in  the  cream. 
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Classification  and  study  of  Icctic-add  bacteria. — A  study  has  been 
made  of  the  value  of  cultural  and  other  characteristics  used  in  classi- 
fying this  group  of  bacteria.  A  large  number  of  cultures  have  been 
obtained  from  various  sources  and  grouped  on  the  basis  of  fermenta- 
tion of  sugars.  The  permanency  and  value  of  these  groups  in 
describing  lactic-acid  forming  bacteria  are  being  determined. 
•  A  number  of  species  and  varieties  of  bacteria  capable  of  forming 
acid  from  milk  sugar  and  digesting  casein  have  been  collected  from 
various  parts  of  the  country.  This  group  of  bacteria  is  widely  dis- 
tributed and  is  usually  very  abundant  in  cream  which  has  been  im- 
properly cared  for.  They  belong  to  the  lactic-acid  group  and  are 
able  to  live  under  conditions  which  exclude  most  bacteria.  The 
morphology,  physiology,  and  cultural  characteristics  of  these  bacteria 
have  been  studied  with  a  view  to  their  proper  classification,  and  the 
rate  and  extent  of  growth  in  competition  with  nonliquefying  lactic- 
acid  bacteria  have  been  determined.  The  nature  of  the  enzymes 
secreted  and  their  influence  on  the  flavor  of  butter  have  been  studied. 
It  has  been  found  that  the  growth  of  these  bacteria  in  cream  has  a 
deleterious  effect  on  the  quality  of  the  butter. 

Cultures  for  making  starters  for  butter  making, — ^Work  has  been 
started  in  investigating  the  possibility  of  making  dried  cultures  of 
superior  vitality  by  using  a  new  process  of  drying  milk.  It  has  been 
found  that  partially  soured  milk  dried  by  this  process  contained  after 
three  years  sufficient  bacteria  to  develop  acidity  rapidly  when  the 
necessary  water  was  supplied.  It  has  also  been  found  that  by  prop- 
erly neutralizing  the  acidity  produced  by  the  growth  of  lactic-acid 
bacteria  a  maximum  number  of  bacteria  may  be  obtained  three  or 
four  time^  greater  than  the  usual  maximum  reached  in  the  ordinary 
souring  of  milk.  It  is  hoped  that  by  combining  this  principle  with 
the  special  method  for  drying  cultures  a  culture  may  be  obtained  at  a 
low  cost  which  will  retain  its  activity  for  a  long  period  and  will 
produce  a  mother  starter  of  more  than  the  ordinary  vitality. 

CHEESE  INVESTIGATIONS. 

Cheddar  experiments. — The  cooperative  experiments  in  making 
Cheddar  cheese  inaugurated  two  years  ago  by  the  United  States  De- 
partment of  Agriculture  and  the  Wisconsin  Agricultural  Experiment 
Station  at  Madison,  Wis.,  have  been  devoted  to  the  problem  of  sub- 
stituting commercial  acids  for  the  biological  lactic  acid  developed 
during  the  process  of  manufacture.  The  first  year  (1906-7)  was 
mostly  given  to  experiments  for  determining  the  kind  and  amount  of 
acid  best  suited  for  the  purpose  and  to  testing  methods  of  manu- 
facture applicable  to  the  new  system.  During  this  time  a  method 
for  adding  acid  to  milk  without  producing  coagulation  was  devised 
and  several  hundred  cheeses  were  made  with  seven  different  acids. 
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Some  of  these  cheeses  were  of  excellent  quality,  but  most  were  de- 
ficient either  in  flavor  or  texture,  the  texture  being  more  frequently 
at  fault.  The  most  promising  results  were  obtained  with  hydro- 
chloric and  phosphoric  acids,  and  accordingly  these  acids  were  selected 
for  further  triaL 

With  each  of  these  acids  great  improvement  has  resulted  in  both 
texture  and  flavor,  which  has  been  maintained  throughout  the  life  of 
the  cheese.  The  average  scores  of  all  cheeses  made  with  commercial 
acids  during  February,  March,  and  April,  1908,  have  been  a  trifle 
higher  than  the  scores  of  control  cheeses  made  from  the  same  milk 
with  a  lactic-acid  starter.  A  duplicate  set  of  these  cheeses  was  placed 
in  cold  storage  at  34°  F.  immediately  after  being  paraffined,  and  will 
be  kept  under  conditions  which  conform  to  the  best  practice.  This 
shoidd  furnish  a  more  satisfactory  test  of  the  process  than  is  afforded 
by  cheeses  cured  at  higher  temperatures  in  the  university  rooms. 

Owing  to  scarcity  of  milk  it  has  been  impossible  to  test  commercial 
acids  on  a  factory  scale  at  the  university,  and  accordingly  arrange- 
ments were  made  for  this  work  at  a  factory  owned  by  Mr.  H.  J. 
Noyes,  Muscoda,  Wis.  Cheese  was  made  at  this  factory  during  two 
weeks  in  May,  2,500  pounds  of  milk  being  used  daily.  All  of  the 
cheeses  obtained,  together  with  check  cheeses  made  in  the  ordinary 
manner  from  the  same  milk,  were  put  in  cold  storage  for  comparison. 

In  practically  all  experiments  there  has  been  less  fat  lost  in  the  whey 
and  an  increased  yield  of  cheese  when  commercial  acid  was  used,  as 
compared  with  results  of  the  ordinary  method.  The  increase  in  yield 
has  been  from  1  to  5  per  cent,  and  is  considerably  more  than  sufficient 
to  pay  for  the  acid  used. 

During  the  past  winter  a  few  pasteurized  cheeses  were  made  with 
the  addition  of  commercial  acid,  and  these  proved  to  be  of  exception- 
ally good  quality.  The  importance  of  this  line  of  work  warrants  more 
extended  experiments  next  year. 

Soft-cheese  investigations, — The  investigations  in  the  manufacture 
of  the  Camembert  and  Roquefort  types  of  cheese  have  been  continued 
at  Storrs,  Conn.,  in  cooperation  with  the  Storrs  Experiment  Station. 

The  work  of  the  past  year  with  regard  to  the  Camembert  type  indi- 
cates that  a  temperature  of  65°  F.  in  the  making  room  is  warm  enough 
to  induce  proper  drainage.  At  this  temperature  normal  souring  goes 
on,  while  the  development  of  gas  is  much  restrained.  These  results 
agree  with  the  best  usage  observed  in  the  factories  making  this  cheese. 

In  our  previous  work  new  milk  was  used,  and  such  milk  obtained 
with  special  care  was  prescribed  in  a  published  report.  Experiments 
have  been  made  in  using  milk  from  the  ordinary  farm  twenty- four  to 
thirty-six  hours  old,  and  from  the  college  herd  twelve  hours,  twenty- 
four  hours,  and  thirty-six  hours  old,  with  and  without  refrigerator 
cooling,  as  well  as  fresh  milk  cooled.    The  present  indications  are 
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that  milk  drawn  with  reasonable  care  and  held  for  twelve  to  twenty- 
four  hours  works  up  as  well  as  or  better  than  entirely  fresh  milk,  so 
long  as  acidity  has  not  begun  to  develop  to  an  appreciable  extent  when 
the  milk  is  received.  The  unripe  part  of  imported  Camembert  cheese 
is  very  sour.  Such  acidity  seems  to  be  more  uniformly  obtained  in 
milk  which  has  been  held  overnight  at  least.  Further  investigations 
on  this  point  will  be  made. 

Experiments  have  indicated  that  the  temperature  of  the  ripening 
room  should  be  lower  than  that  heretofore  recommended,  and  that  the 
room  must  be  kept  moist  and  the  period  extended  to  four  or  five 
weeks.  So  far  results  indicate  that  the  best-flavored  cheeses  are  ob- 
tained by  the  use  of  this  longer  period.  Further  experiments  are  de- 
sired to  establish  definitely  what  period  and  what  temperature  are 
best. 

Recent  work  has  proved  the  presence  of  yeasts  in  both  imported 
and  domestic  cheese  of  the  Camembert  variety.  There  is  some  reason 
to  regard  these  organisms  as  the  cause  of  much  gassy  curd.  This 
problem  is  so  far  practically  untouched. 

Cheeses  of  the  Roquefort  type  have  been  made  regularly  and 
ripened  in  various  ways  with  very  uncertain  results,  which  have 
sometimes  been  very  encouraging,  but  have  involved  many  complete 
failures.  Experiments  are  being  continued  with  a  view  to  overcom- 
ing the  difficulty  encountered  in  producing  the  ideal  open,  crumbly 
texture. 

In  connection  with  the  study  of  the  molds  concerned  in  the  ripen- 
ing of  soft  cheese,  the  mycologist  engaged  in  this  work,  Dr.  Charles 
Thom,  has  prepared  an  extensive  technical  treatise  dealing  with  spe- 
cies of  Penicillium. 

The  chemical  work,  carried  on  by  Mr.  Arthur  W.  Dox,  has  ccm- 
sisted  in  studies  of  the  proteolytic  products  occurring  in  the  ripened 
cheese  and  of  the  enzyms  produced  by  the  molds.  Many  of  the 
chemical  constituents  of  the  Camembert  type  of  cheese  have  been  iso- 
lated and  identified,  and  the  absence  of  typical  putrefactive  products 
has  been  demonstrated.  A  paper  entitled  "  Proteolytic  Changes  in 
the  Ripening  of  Camembert  Cheese  "  has  been  prepared  for  publica- 
tion as  Bulletin  109  of  the  Bureau  of  Animal  Industry.  As  a  logical 
sequel  to  the  work  reported  in  that  bulletin,  new  investigations  have 
been  instituted  to  determine  the  chemical  nature  of  the  factors  that 
cause  the  ripening  of  the  cheese. 

Swiss-cheese  investigations. — ^This  work,  which  is  carried  on  at 
Albert  Lea,  Minn.,  in  cooperation  with  the  Minnesota  Experiment 
Station,  is  in  charge  of  Mr.  C.  F.  Doane  and  Mr.  T.  W.  Issajeflf.  In 
connection  with  the  laboratory  plant  used  for  butter  investigations  at 
Albert  I^a,  there  has  been  constructed  a  curing  room  for  cheese. 
Space  has  been  secured  in  the  creamery  plant  for  the  manufacture  of 
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the  Swiss  type  of  cheese,  and  milk  is  purchased  from  the  Albert  Lea 
Dairy  Associaticxi  for  this  purpose. 

The  fundamental  problems  involved  in  the  manufacture  of  Swiss 
cheese  are  but  little  understood ;  the  whole  process  seems  to  be  one  of 
"  rule  of  thumb  "  rather  than  any  scientific  method.  Makers  of  the 
Swiss  type  of  cheese  in  this  country,  as  well  as  in  Europe,  follow  the 
plan  which  has  been  in  vogue  for  a  great  many  years  in  Switzerland 
and  Germany.  This  method  is  open  to  many  objections,  as  it  is 
almost  impossible  to  get  a  uniform  product  with  any  degree  of  cer- 
tainty, and  the  losses  sustained  in  the  making  through  the  loss  of 
butterfat  in  the  whey  are  enormous.  The  physical  and  biochemic 
theories  of  ripening  have  not  been  studied  to  any  extent  in  this  coun- 
try or  abroad.  This  is  a  large  and  important  field  of  investigation. 
The  facilities  for  this  work  at  Albert  Lea  have  been  materially 
improved  and  enlarged  during  the  past  year,  and  good  progress  has 
been  made  in  determining  some  of  the  fundamental  problems. 

MILK  SECRETION  INVESTIGATIONS. 

The  investigations  to  determine  various  facts  regarding  the  process 
of  milk  secretion  and  the  changes  in  the  composition  of  milk  because 
of  different  conditions  of  breed,  feed,  lactation  period,  etc.,  have  been 
continued  in  cooperation  with  the  Missouri  Experiment  Station. 
Several  years  will  be  required  for  carrying  out  these  investigations, 
and  certain  preliminary  studies  have  been  found  necessary  before 
attacking  the  main  problems.  A  report  of  some  of  this  preliminary 
work,  in  the  nature  of  a  chemical  and  physical  study  of  the  large  and 
small  fat  globules  in  cows'  milk,  by  R.  H.  Shaw  and  C.  II.  Eckles,  has 
been  prepared  for  publication  as  Bulletin  111  of  the  Bureau.  During 
the  fiscal  year  the  effect  of  the  period  of  lactation  on  the  composition 
and  properties  of  milk  has  been  studied.  It  is  proposed  to  take  up 
next  the  effect  of  certain  feeds,  particularly  cotton-seed  meal,  on  the 
milk.  These  investigations  involve  a  vast  amount  of  tedious  routine 
work,  including  an  immense  number  of  chemical  analyses, 

MARKET   MILK   INVESTIGATIONS. 

The  work  of  this  section  during  the  past  year,  in  charge  of  Mr. 
C.  B.  Lane,  assistant  chief  of  the  Dairy  Division,  has  been  largely 
along  educational  lines,  such  as  giving  assistance  to  city  boards  of 
health  and  to  dairy  farmers,  by  personal  visits,  public  lectures,  and 
milk  contests ;  in  fact,  a  general  campaign  has  been  conducted  for  the 
improvement  of  market  milk  and  the  development  of  the  dairy  inter- 
ests of  the  country. 

Mr.  Lane  and  his  assistants  personally  visited  125  cities  during  the 
year,  usually  at  the  request  of  the  health  officers  for  assistance  in  im- 
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proving  the  milk  supply.  The  general  plan  has  been  for  a  represent- 
ative of  the  division  to  visit  a  city,  consult  with  the  health  officer 
and  in  some  instances  with  the  board  of  health  and  the  city  council 
jointly,  and  discuss  the  milk  ordinances  in  force  and  suggest  improve- 
ments; to  advertise  in  the  local  papers  a  general  public  meeting  for 
dairymen,  consumers,  and  physicians,  and  at  such  meeting  to  discuss 
the  milk  question  in  a  comprehensive  way.  The  score-card  system  is 
explained  and  general  information  is  given  as  may  be  needed.  Spe- 
cial meetings  are  frequently  held  with  dairymen  and  physicians  to 
discuss  dairy  matters  from  their  particular  standpoints.  One  or 
more  days  are  usually  spent  with  the  city  inspector  in  personally  vis- 
iting and  scoring  dairies  with  him  and  giving  him  all  the  assistance 
possible  in  introducing  the  scoring  system.  The  Dairy  Division 
score  card,  or  a  slight  modification  of  it,  has  been  adopted  or  used 
by  city  or  State  officials,  creameries,  dealers,  etc.,  in  61  cities,  while 
79  other  cities  have  been  given  assistance  through  correspondence  or 
visits  by  the  inspectors,  making  a  total  of  140  cities,  located  in  24 
States,  the  District  of  Columbia,  and  Canada,  that  have  been  given 
more  or  less  assistance  during  the  year.  A  number  of  cities  have 
made  marked  improvement  in  the  condition  of  the  dairies  supplying 
milk;  for  example,  one  increased  the  average  score  of  the  dairies 
from  41.5  to  72  points  in  a  year. 

In  connection  with  this  work  of  improving  the  milk  supply,  repre- 
sentatives of  the  Dairy  Division  have  attended  and  taken  part  in  82 
public  meetings  held  in  55  cities  in  24  States.  The  division  has  also 
assisted  materially  in  holding  five  milk  contests. 

No  attempt  has  been  made  to  visit  all  of  the  dairy  farms  supplying 
milk  to  any  city.  However,  206  dairies  with  8,527  cows  have  been 
inspected  by  members  of  the  Dairy  Division  staff  in  connection  with 
the  work  of  improving  the  milk  supply  of  cities.  These  were  located 
in  50  cities  and  towns  in  16  States.  The  average  score  of  these  dairies 
was  51.05  on  a  scale  of  100.  The  average  score  for  equipment  was 
60.28  and  for  methods  46.04.  This  indicates  very  clearly  that  it  is 
not  so  much  better  equipment  that  is  needed  as  better  methods.  The 
average  rating  of  1,000  dairies  inspected  in  Maryland,  Virginia,  and 
the  District  of  Columbia  during  the  past  two  years  was  45.41. 

Reports  have  been  received  on  about  10,000  dairies  that  were  rated 
by  officials  and  persons  outside  of  the  Dairy  Division  by  the  use  of 
the  score  card,  and  the  average  score  of  these  dairies  was  about  52.5. 

In  the  spring  of  1908  an  inspector  was  assigned  to  a  special  investi- 
gation relative  to  the  best  methods  of  producing  and  handling  milk  on 
dairy  farms. 

One  man  spent  six  months  at  the  Jamestown  Exposition  demon- 
strating methods  of  handling  milk. 
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DAIRY  MANUFACTUBES. 

The  work  of  the  section  of  dairy  manufactures,  which  is  in  charge 
of  Mr.  B.  D.  White,  relates  to  the  business  operations  of  butter  and 
cheese  factories  and  the  commercial  problems  of  manufacture  and 
distribution.  Branch  offices  are  maintained  at  New  York  City,  Chi- 
cago, and  San  Francisco,  with  experts  in  these  subjects  in  charge. 
These  officers  carry  on  correspondence  with  butter  makers,  creamery 
superintendents,  and  creamery  managers  in  regard  to  the  commercial 
quality  of  butter  received  in  these  respective  markets.  They  examine 
this  butter  either  on  request  from  the  creamery  shipping  it  or  on 
request  of  the  buyer.  In  either  case  the  inspector  goes  to  the  store 
when  the  butter  is  received,  takes  samples  for  analysis,  examines  it 
for  defects  in  quality,  and  reports  his  findings,  with  the  analysis,  to 
the  creamery,  the  purchaser,  the  dairy  and  food  department  of  the 
State  where  the  creamery  is  located,  and  to  the  Washington  office  of 
the  Dairy  Division. 

The  New  York  office  during  the  year  made  700  inspections,  and 
since  the  beginning  of  this  work  has  examined  the  product  of  360 
creameries.  Regular  inspections  are  being  made  for  about  one-third 
of  the  butter  commission  firms  in  New  York  City  and  occasional 
inspections  for  other  firms.  The  Chicago  office  inspected  1,230  lots 
of  butter  and  has  examined  the  product  of  877  creameries  since  this 
work  was  undertaken,  352  new  creameries  having  been  added  to  the 
list  during  the  fiscal  year. 

This  work  is  undoubtedly  of  much  practical  value  to  the  creameries 
and  dealers,  and  it  is  growing  in  favor  with  those  interests.  The 
principal  objects  are  to  improve  the  quality  of  butter  and  to  assist 
creameries  in  overcoming  conditions  causing  poor  quality. 

There  seems  to  be  more  of  a  disposition  on  the  part  of  the  cream- 
eries in  general  to  consider  the  inspector's  suggestions  in  the  light  of 
their  possible  helpfulness  in  improving  the  quality  of  their  butter 
rather  than  to  regard  them  as  critical  fault-finding.  As  the  cream- 
eries have  become  more  familiar  with  the  work  they  have  come  to 
understand  that  the  inspection  of  their  butter  is  both  a  help  and  a 
protection,  and  are  accordingly  showing  much  more  interest  in  it. 
As  the  butter  dealers  have  found  that  the  creameries  are  willing  to 
accept  the  inspectors'  reports  in  the  proper  spirit  they  have  made 
more  use  of  the  inspection. 

While  there  are  many  creameries  that  have  been  helped  to  improve 
the  quality  of  their  butter,  there  are  many  others  which  have  made  no 
improvement  because  the  character  of  the  cream  which  they  were 
receiving  was  such  that  it  was  impossible  for  them  to  make  a  better 
grade  of  butter.  A  close  study  of  the  butter  as  it  comes  to  the  market 
shows  plainly  that  the  average  quality  is  poorer  than  in  past  years. 
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This  is  due  largely  to  the  way  the  cream  is  handled  on  the  farm  and 
the  length  of  time  it  is  held.  With  the  introduction  of  the  hand  sep- 
arator the  farmer  has  found  that  he  can  keep  the  cream  longer  on 
the  farm  and  take  less  care  of  it,  and  still  find  a  market  for  it,  and 
he  has  taken  advantage  of  this  to  the  limit.  At  first  the  local  cream- 
eries refused  to  take  this  poor  cream,  but  they  soon  found  that  if 
they  did  not  take  it  the  so-called  "  centralizer  creameries  "  would. 
Many  creamery  managers  say  they  know  they  are  taking  cream  which 
is  unfit  for  butter  making,  but  that  they  are  forced  to  do  this  by  the 
competition  of  the  centralizers.  A  few  creameries  that  have  been 
able  to  hold  their  patroils  and  force  the  delivery  of  fresh  cream  have, 
with  the  aid  of  improved  machinery  and  methods,  made  a  better  and 
more  uniform  quality  of  butter.  Many  of  the  creameries  handling 
this  poor  cream  are  using  pasteurizers  and  other  up-to-date  ma- 
chinery, but  the  quality  of  their  cream  is  so  poor  that  the  improved 
methods  do  not  make  any  appreciable  improvement  in  the  quality  of 
their  product. 

Moisture  is  another  factor  which  has  much  to  do  with  the  quality  of 
butter.  As  competition  becomes  stronger  and  many  of  the  creameries 
are  unable  to  improve  the  quality  of  their  butter,  they  are  trying  to 
make  a  gain  by  incorporating  moisture  up  to  the  limit  allowed  by 
law.  Unfortunately,  very  few  butter  makers  are  posted  on  the 
proper  methods  of  incorporating  moisture.  Many  are  using  methods 
which  are  very  seriously  injuring  the  texture,  and  consequently 
lowering  the  quality  of  their  butter. 

For  some  time  past  there  has  been  too  little  difference  in  market 
prices  for  various  grades  of  butter.  During  the  summer  there  was  a 
difference  of  only  4  or  5  cents  a  pound  between  the  fancy  grades  and 
butter  that  was  so  poor  as  to  be  unfit  for  table  use.  The  large 
amount  of  poor  butter  which  is  being  made  is  having  a  very  injurious 
effect  on  the  butter  market.  Consumers  may  be  forced  to  eat  a  butter 
which  is  not  strictly  first  class,  but  it  is  a  hard  matter  to  get  them  to 
use  the  extremely  poor  butter  with  which  the  market  is  flooded.  It 
is  believed  that  if  present  conditions  continue  they  will  result  in 
consumers  gradually  using  less  butter  and  eventually  turning  to 
butter  substitutes.  It  therefore  seems  to  be  essential,  if  the  butter 
business  is  to  be  maintained  on  a  firm  foundation,  that  the  creamery 
men  and  the  dairymen  should  realize  this  danger  and  raise  the 
standard  of  their  product.  While  the  market  inspection  can  do  much 
toward  improving  quality,  this  alone  is  not  sufficient.  There  should 
also  be  an  inspection  of  materials  used  before  they  are  made  into 
butter,  with  a  view  not  only  to  raising  the  quality  of  the  product,  but 
to  protecting  the  public  against  unwholesome  butter. 

The  Dairy  Division  has  continued  its  work  of  obtaining  reports 
from  creameries  and  giving  them  assistance  in  their  business  methods, 
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methods  of  manufacture,  and  the  keeping  of  records.  Each  month 
there  has  been  sent  out  to  the  creameries  of  the  country  a  circular 
letter  containing  some  specific  and  pertinent  statement  or  suggestion, 
and  with  this  letter  there  has  been  inclosed  a  special  form  for  report- 
ing the  month's  operations.  During  the  year  sports  were  received 
from  2,016  different  creameries,  the  reports  averaging  about  600  or 
800  to  the  month.  Much  valuable  information  is  gathered  from 
these  monthly  reports  as  to  the  amount  of  milk  and  cream  received 
from  the  creamery  patrons,  the  price  paid,  the  amount  of  butter  sold, 
the  overrun  obtained,  the  expense  of  operating  the  business,  etc.; 
and  this  information  is  used  in  preparing  the  monthly  letters  giving 
advice  to  the  creameries. 

The  creameries  settle  with  the  farmers  on  the  basis  of  butterfat 
contained  in  the  cream.  The  quantity  of  butter  exceeds  the  amount 
of  butterfat  in  the  cream  because  of  the  incorporation  with  the  butter 
of  water,  casein,  salt,  etc.  This  excess  is  termed  "  overrun  "  and  nor- 
mally amounts  to  18J  per  cent.  "WTien  a  creamery  fails  to  show  an 
overrun  to  this  extent  it  indicates  that  there  is  some  waste  in  the 
methods  of  manufacture  or  some  fault  in  keeping  the  records,  and  in 
either  case  there  is  a  loss  to  the  business.  The  Dairy  Division  en- 
deavors to  point  out  to  the  creameries  the  fact  that  they  are  losing 
money  when  this  appears  from  their  reports,  and  to  suggest  means  of 
overc(Mning  the  loss.  This  work  was  carried  on  during  the  fiscal  year 
1907  in  Minnesota,  Iowa,  and  Wisconsin,  and,  beginning  with  June, 
1907,  was  extended  to  many  other  States.  Comparison  of  the  results 
for  the  two  years  in  the  three  States  named  shows  that  the  average 
overrun  of  the  creameries  has  been  raised  until  it  more  nearly  ap- 
proaches the  normal,  with  a  resulting  financial  gain  estimated  at 
$130,000  for  the  second  year,  an  amount  which  exceeds  the  total  ex- 
penses of  the  Dairy  Division  for  the  year. 

During  the  year  there  have  been  sent  out  through  this  section  plans 
for  23  creameries,  7  milk  plants,  23  milk  houses,  lo  ice  houses,  18 
septic  tanks,  and  3  moisture  test  outfits,  making  a  total  of  89  plans 
for  which  complete  specifications  were  drawn. 

RENOVATED   BUTTER   INSPECTION. 

The  inspection  of  renovated  butter  and  of  the  factories  producing 
the  same  has  been  continued  in  accordance  with  the  act  of  Congress 
of  May  9,  1902.    This  work  is  in  charge  of  Maj.  M.  W.  Lang. 

During  the  fiscal  year  there  were  46  renovated  butter  factories 
bonded  and  which  paid  the  Government  tax.  This  is  a  decrease  of 
3  as  compared  with  the  previous  year.  A  few  of  these  factories  were 
in  operation  only  a  part  of  the  year.  The  output  of  these  46  facto- 
ries during  the  year  amoimted  to  60,658,159  pounds,  being  a  decrease 
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of  12,261,840  pounds  from  the  previous  year.  There  were  inspected 
for  export  during  the  fiscal  year  24,121  packages,  containing  1,271,610 
pounds  of  renovated  butter,  this  being  a  decrease  of  4,266,860  pounds. 
During  the  year  190  inspections  were  made  of  the  factories  by  rep- 
resentatives of  the  Dairy  Division.  Two  hundred  and  fifty-seven 
samples  of  renovated  butter  were  analyzed  for  moisture,  and  34 
showed  a  water  content  of  16  per  cent  or  more.  An  effort  is  made  to 
keep  the  product  of  inspected  factories  within  the  legal  limit  of  16 
per  cent  of  moisture,  and  in  several  cases  where  excessive  moisture 
has  been  found  the  facts  have  been  reported  to  the  Treasury  Depart- 
ment for  prosecution. 

WORK  FOR  THE  COMING  YEAR. 

There  are  several  directions  in  which  the  work  of  the  Dairy  Divi- 
sion could  be  extended  with  great  practical  benefit  to  the  dairy  inter- 
ests of  the  country.  Statistics  show  that  the  average  yield  of  butterf at 
per  cow  is  less  than  145  pounds,  or  barely  enough  to  pay  the  cost  of 
feed.  It  has  been  demonstrated  by  dairymen  in  every  part  of  the 
country  that  from  250  to  300  pounds  a  year  are  easily  obtainable  if 
proper  care  is  used  in  the  selection  and  breeding  of  dairy  stock.  While 
these  facts  are  known,  there  has  not  as  yet  been  worked  out  a  system 
to  make  the  improvement  operative.  The  possibilities  of  improve- 
ment in  this  respect  are  enormous.  By  doubling  the  average  yield 
of  the  20,000,000  dairy  cows  in  the  country,  at  20  cents  a  pound  for 
butterfat,  an  additional  annual  gross  income  would  be  received  by  the 
American  farmer  amounting  to  $680,000,000,  without  increasing  the 
number  of  animals.  There  is  probably  no  other  farm  crop  which  by 
such  simple  means  can  be  made  to  double  itself  in  a  decade.  In  view 
of  the  great  possibilities  it  seems  important  that  the  Department 
should  work  out  a  practical  plan  for  increasing  the  yield  of  butterfat 
and  should  carry  out  a  campaign  of  education  which  would  lead  the 
farmers  of  the  country  to  adopt  measures  which  would  bring  about  the 
desired  results.  This  work,  however,  as  well  as  other  work  proposed, 
can  not  be  undertaken  without  an  increase  in  appropriation. 

Field  work  such  as  is  being  done  in  the  South  is  greatly  needed  in 
some  of  the  Northern  and  Western  States.  Work  of  this  kind  should 
be  continued  until  the  States  take  it  up  and  carry  it  on  independently. 
So  far  the  results  indicate  that  this  work,  if  properly  carried  on,  will 
eventually  be  the  means  of  establishing  such  educational  work  in  the 
different  States  on  a  basis  independent  of  the  United  States  Depart- 
ment of  Agriculture.  An  experiment  to  determine  the  best  methods 
of  manufacturing  and  handling  farm  dairy  butter  under  southern 
conditions  should  be  begun  as  soon  as  practicable,  and  such  investi- 
gations should  also  perhaps  be  carried  on  in  some  of  the  Western 


Digitized  by 


Google 


REPORT  OF  THE  CHIEF  OF  THE  BUREAU.  81 

States.  The  market  inspection  of  butter  could  be  extended  to  other 
cities  with  great  advantage.  As  yet  very  little  has  been  done  for  the 
cheese  industry,  and  the  needs  are  about  as  great  as  in  the  butter 
business.  There  is  also  a  field  for  studying  condensed  milk  and  other 
milk  products. 

The  production  of  wholesome  milk  and  the  improvement  of  the  milk 
supplies  of  cities  are  subjects  requiring  more  attention  and  a  greater 
force.  Requests  for  assistance  from  health  officers  and  others  are  so 
numerous  that  the  Dairy  Division  can  do  only  a  small  part  of  the 
work  that  should  be  dcme  in  these  lines.  There  are  also  many  prob- 
lems connected  with  the  dairy  industry  which  require  investigations 
and  scientific  research  and  which  have  a  very  practical  bearing  on  the 
future  progress  and  welfare  of  the  industry. 

1076&— 10 
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THE  NEED  OF  STATE  AND  MUNICIPAL  MEAT  INSPECTION 
TO  SUPPLEMENT  FEDERAL  INSPECTION.^ 

By  A.  M.  Fabrinoton,  D.  V.  M., 
Assistant  Chief,  Bureau  of  Animal  Industry, 

To  provide  clean,  healthful,  wholesome  meats  for  rich  and  poor 
alike  is  one  of  the  problems  of  modern  civilization.  In  the  early 
days,  when  people  lived  in  rural  communities,  each  householder  killed 
animals  of  his  own  raising  to  supply  meats  for  his  own  family  and  for 
his  neighbors.  In  these  days,  when  people  are  massed  in  large  towns 
and  cities,  it  is  not  possible  for  each  individual  to  know  from  personal 
observation  the  source  of  his  meat  supply  and  whether  or  not  it  comes 
from  healthy  animals. 

The  purchaser  at  the  retail  store  or  market  can  determine  whether 
the  meat  is  satisfactory  in  appearance,  price,  and  cut,  but  its  source 
and  previous  treatment  are  practically  a  sealed  book  and  positively 
unknown  to  the  majority  of  people. 

BRIEF  OUTLINE  OF  MEAT  INSPECTION  IN  THE  UNITED  STATES. 

The  first  effort  to  solve  the  problem  of  a  healthful  meat  supply  for 
the  people  of  the  United  States  was  begun  by  the  Federal  Govern- 
ment in  the  meat-inspection  act  of  March  3,  1891.^  This  act  was  not 
adequate  for  the  purpose,  in  that  it  did  not  give  sufficient  authority 
to  supervise  all  the  processes  to  which  meat  is  subjected.  It  enabled 
the  Department  of  Agriculture  to  certify  that  the  meat  of  animals 
at  the  time  of  slaughter  was  free  from  disease,  but  it  gave  no  power 
to  follow  the  meat  through  the  different  processes  of  curing,  pickling, 
smoking,  etc.,  in  the  packing  house,  nor  did  it  give  authority  to 
supervise  the  sanitary  condition  of  the  rooms  or  buildings  where  the 
meat  was  handled.  This  lack  of  authority  has  now  been  remedied 
by  the  Federal  meat-inspection  act  of  June  30,  1906.  By  this  act  the 
extent  of  the  meat  inspection  conducted  by  the  Government  has  been 
greatly  increased  and  enlarged. 

During  the  fiscal  year  ending  June  30,  1906,  the  meat  inspection 
under  the  several  previous  acts  had  been  conducted  at  163  establish- 

«Thi8  article  is  based  on  a  paper  presented  at  the  Twelfth  Annual  Conven- 
tion of  the  Association  of  State  and  National  Food  and  Dairy  Departments,  at 
Mackinac,  Mich.,  August  4,  1908. 

*  The  act  of  August  30,  1890,  provided  for  the  Inspection  of  meat  for  export 
only,  and  was  a  commercial  rather  than  a  sanitary  measure. 
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ments  in  58  cities  and  towns.  In  the  fiscal  year  ending  June  30, 
1907,  such  inspection  had  been  conducted  at  708  establishments  in 
186  cities  and  towns,  while  the  number  of  employees  required  to  put 
in  force  the  provisions  of  the  new  act  was  2,290  as  against  981  under 
the  former  act.  There  was  a  proportionate  increase  in  the  amount  of 
money  spent,  $2,159,474  being  the  amount  expended  for  the  fiscal 
year  1907  as  against  $771,661  for  the  previous  year.  The  act  of  June 
30,  1906,  makes  a  permanent  annual  appropriation  of  $3,000,000  for 
meat  inspection. 

With  the  authority  of  this  law  the  Secretary  of  Agriculture  may 
cause  to  be  made  by  inspectors,  appointed  by  him  for  that  purpose, 
an  examination  and  inspection  of  all  live  cattle,  sheep,  swine,  and 
goats  before  they  are  allowed  to  enter  any  slaughtering,  pacJdng, 
meat-canning,  l-endering,  or  other  similar  establishment  where  meat 
or  meat  food  products  are  prepared  for  interstate  or  foreign  com- 
merce. He  is  also  required  to  cause  to  be  made  by  inspectors,  ap- 
pointed by  him  for  that  purpose,  a  post-mortem  examination  and 
inspection  of  the  carcasses  and  parts  thereof  of  all  such  animals  to  be 
prepared  for  human  consumption  at  any  such  establishment  for 
transportation  or  sale  as  articles  of  interstate  or  foreign  commerce. 
The  act  makes  an  exception  in  the  case  of  animals  slaughtered  by 
farmers  on  the  farm  and  by  retail  butchers  and  retail  dealers  supply- 
ing their  customers. 

The  law  is  very  explicit  and  describes  in  more  or  less  detail  how 
the  inspection  shall  be  conducted.  It  provides  for  the  issuance  of 
regulations  which  prescribe  the  manner  of  making  the  inspection. 
Any  person  engaged  in  the  slaughtering,  packing,  canning,  or  ren- 
dering of  meat  food  products  for  interstate  or  foreign  trade  must 
make  application  for  inspection  to  the  Secretary  of  Agriculture,  on 
blanks  furnished  for  that  purpose,  stating  the  number  and  kind  of 
animals  slaughtered  or  animal  products  handled,  the  amount  pre- 
pared for  local  consumption,  and  the  amount  prepared  for  interstate 
or  foreign  trade,  the  applicant  agreeing  to  conform  to  all  lawful 
rules  and  regulations.  On  receipt  of  this  application  it  is  sent  to 
the  Chief  of  the  Bureau  of  Animal  Industry,  who  designates  an  in- 
spector to  visit  the  establislmient  and  report  upon  its  sanitary  con- 
dition and  its  facilities  for  inspection.  If  alterations  are  required 
in  order  to  conform  to  the  regulations  the  proprietor  is  notified  in 
writing,  and  inspection  is  not  commenced  until  these  changes  are  made 
or  positive  assurances  given  that  the  plant  will  be  put  in  a  satisfac- 
tory condition. 

When  these  preliminary  matters  are  arranged  the  necessary  force 
of  inspectors  is  detailed  for  the  inspection.  A  veterinary  inspector 
is  assigned  to  take  charge  if  the  establishment  is  engaged  in  the 
slaughter  of  animals,  and  he  is  furnished  with  a  sufficient  number  of 
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assistants  to  supervise  the  work  according  to  the  regulations.  The 
veterinary  inspectors  personally  conduct  the  post-mortem  inspection 
of  all  animals  slaughtered.  All  carcasses  which  come  from  healthy 
animals  are  marked  by  a  metal  or  rubber  stamp  and  purple  ink  with 
the  legend  "  U.  S.  Inspected  and  Passed  "  and  the  official  number  of 
the  establishment. 

By  selecting  meat  that  bears  this  stamp  consiuners  are  assured  that 
it  came  from  animals  found  healthy  on  post-mortem  examination. 
The  Federal  inspection,  however,  is  limited  to  establishments  that  are 
engaged  principally  in  supplying  meat  for  the  interstate  or  foreign 
trade.  Although  some  of  this  meat  is  no  doubt  sold  for  local  con- 
sumption, a  great  quantity  is  put  upon  sale  that  does  not  receive  such 
inspection. 

EXTENT  OF  SLAUGHTER  WITHOUT  GOVERNMENT  INSPECTION. 

It  will  be  interesting  at  this  point  to  inquire  into  the  number  of 
animals  that  are  killed  to  be  consumed  within  a  State.  The  slaughter 
of  food  animals  in  the  United  States  may  be  divided  into  three 
classes,  as  follows: 

(1)  The  wholesale  and  packing,  (2)  the  slaughter  by  small  butchers, 
and  (3)  the  farm  slaughter.  The  Bureau  of  the  Census  has  published 
figures  relating  to  the  first  and  third  classes,  but  not  the  second,  and 
those  relating  to  the  third  are  somewhat  out  of  date,  as  they  last  ap- 
peared in  the  Eleventh  Census  (1890). 

The  general  public  is  intimately  concerned  with  the  first  two  classes, 
as  both  of  them  enter  into  trade.  While  the  wholesale  and  packing 
class  is  wholly  included  in  the  Government  inspection,  such  is  not 
the  case  with  class  2  (small-butcher  slaughter).  It  is,  therefore,  de- 
sirable to  ascertain  the  extent  of  the  latter,  so  as  to  determine  to  what 
degree  the  people  are  dependent  upon  State  and  municipal  inspection 
for  the  wholesomeness  of  their  meat  products.  ^Vlthough  exact  figures 
can  not  be  given,  enough  can  be  shown  to  indicate  that  the  number 
of  animals  annually  slaughtered  by  local  butchers  is  probably  very 
much  larger  than  is  generally  supposed. 

The  method  adopted  to  find  the  required  number  for  the  year  1907 
is  based,  first,  on  the  numbers  of  domestic  animals  in  the  country  on 
January  1,  1907,  as  estimated  by  the  Bureau  of  Statistics,  Depart- 
ment of  Agriculture;  and,  second,  on  the  application  to  these  num- 
bers of  certain  percentages,  representing  the  total  annual  kill  of  each 
species.  The  percentages  referred  to  have  been  previously  ascer- 
tained and  published  by  the  Bureau  of  Animal  Industry  in  the 
Twenty-second  Annual  Report,  and  may  be  applied  to  any  normal 
year  of  live-stock  production. 

Having  thus  obtained  an  estimate  of  the  total  number  of  the  vari- 
ous animals  disposed  of  in  1907,  it  simply  remains  to  deduct  (1)  the 
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number  slaughtered  under  Federal  supervision,  (2)  the  estimated 
farm  slaughter,  and  (3)  the  number  exported  from  the  country  alive. 
After  these  deductions  there  is  left  a  remainder  which  necessarily 
represents  the  small-butcher  slaughter,  the  whole  of  which  is  without 
Federal  inspection. 
The  totals  of  these  various  items  are  given  in  the  statement  below : 

Estimated  number  of  cattle,  sheep,  atid  stoine  in  United  States,  and  number 
slaughtered,  with  and  toitfiout  Federal  inspection,  etc.,  during  1907. 


Item. 


Cattle. 


Sh66p. 


Swine. 


Number  In  United  States  January  1, 1907  (as  estimated  by  Bureau 

of  Statistics,  Department  of  Agriculture) , 

Estimated  total  number  disposed  of  in  1907a 


72,534,000 
14,507,000 


63,240,000 
19,166,400 


54,794,000 
59,725,460 


Slaughtered  under  Federal  supervision 

Estimated  farm  slaughter 

Exported  alive 

Remainder— slaughtered  by  butchers  without  Federal  inspection. 


7,633.365 

1,500,000 

401,563 

4,972,052 


10,252,070 

1,000,000 

121,197 

7,793,133 


32.885,377 

16,500,000 

23,783 

10,316,300 


•  Percentages  applied :  Cattle,  20  per  cent ;  sheep,  36  per  cent ;  swine,  109  per  cent. 

Note. — In  addition  to  the  above,  there  were  2,024,387  calves  slaughtered  under  Govern- 
ment supervision,  and  probably  fully  as  many  without  Government  Inspection. 

It  is  seen  from  the  foregoing  that  practically  5,000,000  cattle,  nearly 
8,000,000  sheep,  and  over  10,000,000  hogs  were  slaughtered  by  butchers 
in  1907  without  Federal  inspection,  to  which  may  be  added  about 
3,000,000  calves.  All  these  26,000,000  animals  were  consumed  by  the 
people  of  the  United  States,  and  the  responsibility  of  inspecting  them 
has  rested  wholly  upon  the  State  and  local  authorities,  since  they  are 
beyond  the  reach  of  the  Federal  inspectors. 

LOCAL  SLAUGHTERHOUSES  AND  THEIR  EVILS. 

The  slaughterhouses  where  animals  are  killed  for  local  consumption 
are  usually  isolated  and  scattered  about  the  city  or  town,  either  sit- 
uated on  some  back  street,  surrounded  by  stables  and  dwelling  houses, 
or  outside  of  the  corporate  limits,  each  butcher  apparently  trying  to 
avoid  observation.  In  many  instances  the  houses  are  located  on  the 
banks  of  streams  or  creeks,  and  the  drainage  is  toward  such  streams. 
Frequently  the  offal  is  thrown  on  the  banks  to  decay  or  to  be  devoured 
by  hogs  or  rats. 

Such  houses,  in  addition  to  being  unsightly,  malodorous,  unclean, 
and  insanitary  in  the  extreme,  are  actually  centers  for  spreading  dis- 
ease. Where  hogs  are  slaughtered  it  is  more  than  probable  that  a 
hog  infected  with  trichinae  will  be  killed.  The  offal  of  such  a  hog 
when  eaten  by  rats  will  infect  them,  and  these  rats,  if  later  killed  and 
eaten  by  hogs,  will  again  communicate  the  disease.  Eats  act  as  direct 
transmitters  of  trichinosis  to  hogs,  and  this  is  not  the  only  disease 
which  may  be  spread  by  offal  feeding  to  hogs. 
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Old  worn-out  dairy  cows  are  not  infrequently  killed  at  these  houses, 
and  from  the  large  amount  of  tuberculosis  found  in  this  grade  of 
cattle  it  follows  that  tuberculosis  will  be  communicated  to  hogs  feed* 
ing  upon  the  offal. 

The  local  slaughterhouse  is  also  the  center  of  infection  for  a  number 
of  animal  parasites  which  are  injurious  to  live  stock,  or  in  some  cases 
even  to  man,  and  which  are  spread  by  dogs.  It  is  well  known  that 
dogs  come  to  such  slaughterhouses  for  food,  and  when  infected  viscera 
are  eaten  by  them  they  become  infected,  and  through  them  infection 
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Fig.  1. — Insanitary  conditions  at  small  local  slaughterhouse.  Note  the  exposed  drainage. 
Hogs  are  often  fed  on  offal  under  such  abattoirs,  and  rats  and  other  animals  have  free 
access,  thus  favoring  the  spread  of  disease. 

may  be  transmitted  to  other  animals  and  to  man.  Several  species  of 
tapeworms  are  distributed  in  this  manner. 

Hog  cholera  is  another  disease  which  is  spread  from  local  slaughter- 
houses by  improper  disposal  of  the  offal.  This  disease  is  conmiuni- 
cated  either  by  direct  infection  from  hogs  eating  diseased  viscera  or 
by  the  infection  being  carried  in  rivers  or  creeks  and  spreading  to 
farms  lower  down. 

That  the  conditions  which  obtain  at  these  local  slaughterhouses 
need  attention  from  authorities  competent  to  deal  with  the  situation 
is  shown  by  a  recent  investigation  made  by  the  State  board  of  health 
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of  Indiana  of  those  slaughterhouses  which  do  not  have  Federal 
inspection.    The  report  stated  that — 

Of  the  327  slaughterhouses  inspected,  only  23,  or  about  7  per  cent,  were  found 
to  fulfill  the  sanitary  standards.  The  standards  called  for  in  the  Indiana  pure- 
food  law,  approved  March  6,  1907,  were  accepted,  and  said  standards  are  as 
follows : 

"  Insanitary  conditions  shall  be  deemed  to  exist  wherever  and  whenever  any 
one  or  more  of  the  following  conditions  appear  or  are  found,  to  wit:  If  the 
slaughterhouse  is  dilapidated  and  in  a  state  of  decay ;  if  the  floors  or  side  walls 
are  soaked  with  decaying  blood  or  other  animal  matter ;  if  efficient  fly  screens 
are  not  provided ;  if  the  drainage  of  the  slaughterhouse  or  slaughterhouse  yard 
is  not  efficient ;  if  maggots  or  filthy  pools  or  hog  wallows  exist  in  the  slaughter- 
house yard  or  under  the  slaughterhouse ;  if  the  water  supply  used  in  connection 
with  the  cleansing  or  preparing  is  not  pure  and  unpolluted ;  if  hogs  are  kept  in 


Fio.  2. — Place  used  as  slaughterhouse  and  carriage  house  in  suburbs  of  a  city. 

the  slaughterhouse  yard  or  fed  therein  on  animal  offal,  or  if  the  odors  of  putre- 
faction plainly  exist  therein ;  if  carcasses  or  parts  of  carcasses  are  transported 
from  place  to  place  when  not  covered  with  clean  white  cloths,  or  if  kept  in 
imclean,  bad-smelling  refrigerators,  or  if  kept  in  unclean  or  bad-smelling  cold- 
storage  rooms." 

At  nearly  all  slaughterhouses  inspected,  foul,  nauseating  odors  filled  the  air 
for  yards  around.  Swarms  of  flies  filled  the  air  and  the  buildings  and  covered 
the  carcasses  which  were  hung  up  to  cool.  Beneath  the  houses  was  to  be  found 
a  thin  mud  or  a  mixture  of  blood  and  earth,  churned  by  hogs,  which  are  kept  to 
feed  upon  offal.  Maggots  frequently  existed  in  numbers  so  great  as  to  cause 
a  visible  movement  of  the  mud.  Water  for  washing  the  meat  was  frequently 
drawn  from  dug  wells,  which  receive  seepage  of  the  slaughterhouse  yards,  or 
the  water  was  taken  from  the  adjoining  streams,  to  which  the  hogs  had  access. 
Dilapidated  buildings  were  the  usual  thing,  and  always  the  most  repulsive  sur- 
roundings and  odors  existed.  ^  j 
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Slaoghterbooses  of  fair  sanitary  condition  were  not  found.  Tliey  were  all 
awfully  and  abominably  bad  or  else  met  tbe  standard  completely. 

A  concrete  example  of  conditions  as  they  exist  may  be  cited  of  a 
large  eastern  city.  In  this  city  there  are  275  slaughterhouses  which 
do  not  have  Federal  inspection.  The  approximate  combined  yearly 
kill  at  these  plants  is  nearly  2,000,000  animals,  as  follows : 

Cattle 38,000 

Hogs 516,000 

Sheep  1,230,000 

Calves 108, 000 


Total 1, 892, 000 


Fig.  3. — Interior  of  house  shown  in  figure  2. 

The  meat-inspection  force  of  this  city  consists  of  three  men — one 
State  inspector  and  two  city  inspectors — ^none  of  whom  are  veterina- 
rians, but  all  of  whom  were  formerly  butchers.  Their  inspection  nec- 
essarily must  be  hasty  and  superficial.  It  is,  of  course,  a  physical 
impossibility  for  these  inspectors  to  make  a  post-mortem  examination 
of  all  animals  slaughtered.  They  merely  make  occasional  visits  to 
the  killing  beds,  usually  when  cows  are  slaughtered. 

One  of  the  slaughterhouses  of  the  larger  sort  in  this  city  kills  ap- 
proximately 5,000  cattle,  150,000  sheepj  and  50,000  calves  a  year,  no 
hogs  being  slaughtered.    This  house  has  been  described  as  follows : 

The  several  departments  of  the  establishment  are  each  In  a  separate  building. 
The  killing  department,  for  example,  is  in  a  large  bamlike  woodep-structuie. 
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It  has  one  floor  and  a  basement.  Cattle,  sheep,  and  calves  are  killed  in  the 
basement  and  on  the  first  floor.  The  basement  is  floored  with  cement,  but 
the  flooring  in  the  room  above  is  of  wood,  filthy  and  insanitary.  When  slaugh- 
tering is  being  done,  heads  and  hides  are  piled  in  heaps  on  the  floor,  and  livers 
and  tails  are  scattered  about  Butchers  frequently  hold  their  knives  in  their 
mouths,  wear  grimy  clothes,  spit  on  the  floor,  and  wash  down  carcasses  with 
dirty  water  carried  about  in  a  bucket 

The  ceilings,  walls,  and  pillars  are  exceptionally  dirty ;  blood  and  fecal  matter 
besmatter  everything. 


FiQ.  4. — Calf-kllllng  room  In  uninspected  slaughterhouse.  Observe  filthy  condition  of 
walls  and  floor,  and  dirty  clothes  hanging  on  wall.  This  place  handles  5  or  6  carloads 
of  hogs  and  10  to  15  cattle  a  week.  The  class  of  cattle  killed  is  mostly  worn-out  dairy 
cows,  many  of  which  are  tuberculous. 

The  trucks,  trays,  and  other  receptacles  are  filthy,  as  are  the  tables  on  which 
gut  is  removed.  Chutes  and  cutting  blocks  are  also  dirty,  and  no  effort  is  ever 
made  to  clean  them.     No  toilet  room  is  provided  in  the  building. 

The  coolers  or  ice  chests  are  in  a  revolting  condition.  The  floors  are  wet 
and  dirty,  the  walls  damp.  Livers  are  thrown  on  the  floor;  foul-smelling  bar- 
rels are  allowed  to  stand  on  the  killing  fioor.  The  pens  are  in  an  inconceivably 
filthy  condition.    The  top  of  the  cooler  is  filled  with  cast-off  shoes  and  clothes, 
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hides  and  cans,  and  other  refuse.    Old  clothing,  reeking  with  filth,  is  allowed 
to  hang  on  the  walls  of  the  bnilding. 

One  of  the  butchers  was  asked  what  they  did  with  "  sick  "  cattle.  He  laughed 
and  answered,  "What  do  they  all  do  with  them?"  He  told  the  inquirer  that 
the  butchers  who  killed  at  this  establishment  did  so  because  they  were  afraid 
to  kill  where  there  was  inspection,  because  the  Federal  inspectors  would  con- 
denm  sick  cattle.  This  simply  proves  the  butchers  are  carrying  out  their 
threat  to  kill  dairy  cows  where  there  is  no  inspection,  and  thereby  put  into  the 
meat  food  trade  of  the  country  carcasses  which  no  Federal  inspector  would 
ever  have  passed. 

In  another  large  eastern  city  there  are  only  four  slaughterhouses  in 
the  city  proper  which  do  not  have  Federal  inspection.    The  total  kill 


Fig.  5. — Interior  or  largp  slaughterhouse  in  an  eastern  city,  showing  insanitary  conditions. 
Many  animals  which  would  be  condemned  under  Federal  inspection  are  slaughtered  here 
and  their  meat  is  sold  for  local  consumption.  This  place  can  not  be  reached  by  the 
Federal  authorities,  as  its  product  is  sold  entirely  within  the  State. 

at  these  places  is  about  1,000  cattle  and  2,500  hogs  per  month.  The 
only  inspection  is  furnished  by  one  inspector  of  the  board  of  health, 
and  this  inspector  is  not  a  veterinarian.  Previous  to  his  employ- 
ment by  the  board  of  health  he  was  a  hotel  porter.  The  sanitary  con- 
dition of  one  of  the  establishments  in  this  city  is  thus  fairly  described : 

The  place  was  built  in  1872  and  Is  falling  to  pieces,  but  little  attempt  being 
made  to  repair  it.  This  slaughtering  house  is  composed  of  three  rooms  or  com- 
partments, each  about  20  feet  square,  only  partly  partitioned  off.  One  of  the 
compartments  is  used  for  the  killing  and  dressing  of  hogs,  one  for  lard  making, 
and  the  other  as  a  storeroom  for  manufactured  lard,  utensils,  boxes,  barrels, 
etc.  The  gut  cleaning  Is  done  In  the  lard  room.  Steam  from  the  scalding  tub, 
and  the  foul  odor  always  more  or  less  present  in  hog-kiUing  rooms,  come  in 
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direct  contact  with  the  lard  in  all  stages  of  its  manufacture  and  with  the  fin- 
ished product.  All  fioors  are  of  wood  and  in  a  shocking  condition.  The  place 
is  supplied  with  running  water,  but  the  fioors,  walls,  ceiling,  tables,  benches, 
etc.,  show  but  little  evidence  of  its  use.  The  loose  material  is  swept  from  the 
fioor,  but  the  rest  remains.  Blood  and  manure  are  caked  on  the  woodwork  in 
places  an  inch  thick.  The  blood  and  offal  are  conveyed  by  pipes  and  trapdoors 
to  tank  cars  in  basement,  and  from  there  taken  to  the  rendering  work&  The 
cellar  has  a  cement  fioor,  but  it  is  maintained  in  a  filthy  condition.  There  is 
no  urinal,  closet,  or  toilet  connected  with  the  place.  The  yard,  pens,  and  run- 
ways are  seldom  cleaned,  never  during  the  winter  months.  There  is  manure 
in  places  a  foot  deep.  Livers  when  first  removed  from  the  carcasses  are  thrown 
on  the  fioor  and  later  hung  on  dirty  racks  in  the  slaughtering  room  exposed  to 
flies,  filth,  and  the  stench  of  the  place. 


Fig.  6. — Another  view  of  the  same  establishment  shown  in  figure  5.     Note  filthy  condition 
of  table  and  floor ;  sheep  pelts  and  heads  strewn  on  fioor. 

By  these  few  examples  it  can  be  readily  appreciated  that  it  is  neces- 
sary to  improve  the  eflSciency  of  the  inspection  of  meat  and  meat 
food  products  that  are  consumed  entirely  within  a  State. 

MUNICIPAL  SLAUGHTERHOUSES. 

It  is  impossible  to  secure  an  effective  system  of  local  meat  inspec- 
tion without  either  a  great  increase  in  the  number  of  competent  meat 
inspectors  employed  or  a  concentration  of  the  business  of  slaughter- 
ing.   It  is  largely  on  account  pf  the  multiplicity  of  slaughterhouses 
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that  thorough  syst^ns  of  meat  inspection  have  not  been  more  gen- 
erally established.  In  the  small  houses  very  frequently  the  slaughter- 
ing is  done  at  night  or  very  early  in  the  morning,  and  it  would  neces- 
sitate the  employment  of  a  small  army  of  meat  inspectors  to  provide 
a  sufficient  number  so  that  one  should  be  present  at  each  place. 

The  plan  of  concentration  of  slaughtering  is  supported  by  the 
experience  of  all  the  older  civilized  countries.  It  is  recommended 
not  only  because  it  facilitates  the  inspection  of  meat  but  because  of 
numerous  other  advantages.  Since  the  local  slaughterhouses  are 
especially  prolific  sources  for  the  spread  of  disease,  the  segregation 
of  such  places  would  materially  reduce  the  number  of  centers  of  in- 
fection. It  would  eliminate  all  of  the  small,  poorly  built,  badly 
managed  slaughterhouses  which  are  in  many  instances  nuisances  in 
their  respective  neighborhoods.  It  would  give  the  small  butchers 
the  advantage  enjoyed  by  wholesalers  and  the  large  packers,  as  they 
could  use  the  machinery  installed  and  the  incroased  facilities  supplied 
in  the  way  of  an  abundance  of  hot  and  cold  water  for  cleansing  pur- 
poses, all  of  which  are  greatly  superior  in  a  large  plant.  The  re- 
frigeration also  is  much  better  in  such  a  plant  and  would  result  in 
increased  wholesomeness  of  meat  to  the  consumers.  The  character 
of  the  local  meat  supply  would  gain  in  reputation,  and  local  meats 
could  enter  into  ccxnpetition  with  those  supplied  by  the  large  packers. 
Unless  there  is  a  competition  of  this  kind  the  tendency  of  the  trade 
at  present  is  that  the  large  packers  will  cwitrol  the  supply. 

Instead  of  increasing  the  cost,  the  tendency  of  centralization  is  to 
reduce  it.  A  large  establishment  conducted  by  cooperation  among 
the  butchers  would  naturally  entail  less  expense  than  a  number  of 
small  ones.  Moreover,  such  a  system  is  a  great  safeguard  to  the  con- 
sumer of  meats,  while  it  subjects  the  butchers  to  no  hardships  what- 
ever, but  makes  it  more  convenient  and  cheaper  for  them  to  conduct 
their  trade.  In  Europe  such  union  or  central  abattoirs  are  owned 
by  the  municipalities,  and  undoubtedly  this  is  the  best  system,  since 
all  butchers  are  assured  of  equal  rights  and  privileges.  Germany 
has  more  than  600  slaughterhouses  belonging  to  municipalities. 

If  cities  and  towns  of  the  United  States  are  not  prepared  to  adopt 
the  plan  of  municipal  abattoirs  they  can  at  least  require  a  segrega- 
tion of  slaughtering  and  require  animals  to  receive  a  careful  post- 
mortem inspection  at  the  time  of  slaughter. 

INCREASED  VALUE  OF  BY-PRODUCTS. 

One  immense  advantage  to  be  derived  from  the  consolidation  of 
slaughterhouses  would  be  the  increased  value  received  from  the  by- 
products, which  are  practically  lost  by  the  small  slaughterers. 

That  the  value  of  such  by-products  is  an  important  item  is  ap- 
parent from  the  statement  of  Mr.  J.  Ogden  Armour,  made  to  the 
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Bureau  of  Corporations  in  the  recent  investigation  of  the  beef  in- 
dustry.   He  spoke  as  follows: 

The  ability  of  wholesale  butchers  in  the  small  towns  to  compete  with  the 
large  packers  in  the  sale  of  beef  depends  entirely  upon  conditions.  At  times 
such  butchers  can  buy  cattle  so  cheap  that  the  large  packers  are  almost  ex- 
cluded from  doing  business  in  their  towns.  When  such  a  butcher  has  to  buy 
his  cattle  in  the  same  market  that  the  large  packers  do,  we  are  able,  through 
our  economies  in  manufacture  and  through  making  articles  of  value  out  of  what 
would  go  to  waste  in  his  establishment,  to  sell  to  the  retailers  at  a  lower  price 
than  the  local  wholesale  butcher  can  do. 

From  this  statement  and  from  other  statements  of  a  similar  kind 
made  in  the  investigation  referred  to,  it  is  evident  that  the  value  of 
the  by-products  is  an  important  source  of  profit ;  in  fact,  it  has  been 
stated  that  the  packing  business  of  to-day  would  be  carried  on  at  a 
loss  but  for  the  utilization  of  the  by-products.  Whether  this  be  true 
or  not,  it  must  be  conceded  that  the  saving  of  these  products  and 
converting  them  into  articles  of  commercial  value  is  a  powerful  argu- 
ment for  the  centralization  of  small  slaughterhouses.  It  is  by  this 
plan  of  concentration  that  the  modern  packing  business  has  grown  to 
its  present  magnitude,  and  by  following  the  same  plan  it  is  possible 
for  the  small  butcher  to  reap  substantial  rewards. 

We  must  bear  in  mind  that  when  animals  are  slaughtered  not  all 
of  the  product  is  edible  meat.  Fat  cattle,  for  instance,  dress  only 
about  60  per  cent  of  the  live  weight,  sheep  50  per  cent,  and  hogs  80 
per  cent.  The  remainder  need  not  be  destroyed  and  become  a  total 
loss  if  there  are  proper  facilities  for  handling  it.  This  is  done  in 
modern  abattoirs,  but  can  not  be  accomplished  where  there  is  not 
suitable  equipment.  From  packing-house  statistics  it  appears,  in  the 
case  of  cattle,  that  the  value  of  the  hide  and  offal  would  probably  in- 
crease the  total  percentage  to  75.  In  other  words,  the  40  per  cent  of 
offal  is  equivalent  in  value  to  about  15  per  cent  of  meat. 

The  most  valuable  product,  next  to  the  beef,  is  the  hide,  which  of 
course  is  usually  saved  by  country  butchers.  But  in  large  abattoirs 
where  many  cattle  are  killed  the  removal  of  the  hide  is  so  skillfully 
done  that  its  value  is  much  greater.  Tanners  pay  three-fourths  to  1 
cent  a  pound  more  for  such  hides  than  they  do  for  country  hides, 
which  are  often  cut  or  damaged  in  stripping. 

The  next  important  item  is  the  tallow,  which,  when  properly 
treated,  becomes  valuable  in  the  form  of  oleo  oil  and  stearin.  The 
feet,  from  which  neat's- foot  oil  is  extracted,  the  bones  of  the  skull,  the 
horns,  and  even  the  sinews,  may  be  utilized.  When  machinery  is 
available  for  proper  preparation,  the  casings,  which  are  entirely  lost 
in  small  slaughterhouses,  yield  a  good  return,  thus  saving  the  expense 
of  importing  from  foreign  countries,  which  is  now  done  to  a  large 
extent. 
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Other  by-products,  such  as  tongues,  livers,  sweetbreads,  beef  hearts, 
tripe,  and  blood  albumen,  with  proper  attention  and  refrigeration, 
can  be  available  for  food,  where  formerly  they  were  thrown  away  as 
useless  and  not  worth  the  trouble  required  to  keep  them. 

The  tankage  is  still  another  product  which  is  of  value.  The  liquid 
that  is  pressed  out  of  the  tankage  is  saved,  and,  after  boiling  and  treat- 
ing with  chemicals,  is  known  as  "  concentrated  tankage  "  and  is  sold 
on  an  ammonia  basis. 

An  accurate  idea  of  the  value  of  slaughterhouse  by-products  can  be 
gained  by  referring  to  an  example  cited  in  F.  W.  Wilder's  book, 
The  Modem  Packing  House.  This  book  is  an  acknowledged  author- 
ity on  the  packing  business,  and  the  data  presented  refer  to  the  yield 
of  a  bunch  of  34  cattle,  obtained  in  actual  operation  at  the  prevailing 
market  prices  (1905). 

Yield  of  SJf.  cattle. — Average  live  weight,  1,259  pounds;  average 
dressed  weight,  750  pounds;  average  weight  of  hide,  89  pounds.  Ex- 
cluding the  dressed  meat  and  the  hides,  the  remainder  (offal)  real- 
ized as  follows: 

"Trimmings"  (tongues,  livers,  hearts,  tails,  head  meat,  etc.)-  $42.03 

Casings 17.73 

Sweetbreads 1.80 

Tripe 3.55 

Heads  and  feet 33.99 

Blood 4.82 

Sinews .46 

Tallow  (converted  into  oleo  oil  and  stearin) 252.42 

Total 356.80 

In  addition  to  the  above  there  were  2,665  pounds  of  "tankage," 
being  78.38  pounds  a  head.  This  tankage  consists  of  the  bony  por- 
tions of  the  heads,  and  all  the  other  refuse  of  the  slaughtering  opera- 
tions. This  material  is  rendered  in  the  tank,  and  after  extracting 
the  fat  the  residue  is  converted  into  more  or  less  valuable  by-prod- 
ucts, as  ammonia,  etc.  This  matter  of  tankage,  in  particular,  illus- 
trates the  close  business  methods  that  are  being  applied  in  the  mod- 
ern abattoir. 

However,  taking  the  total  value  of  the  offal,  including  tallow,  as 
given  above,  and  dividing  by  the  number  of  cattle  experimented  with 
(34),  the  value  of  offal  per  head  is  seen  to  be  $10.49.  If  to  this  is 
added  the  tankage  at  $16  a  ton,  the  total  is  increased  to  $11.05.  As- 
suming that  the  animals  cost  an  average  of  $80  a  head  alive,  the  offal 
then  amounted  to  fully  14  per  cent  of  the  live  value,  which  gives  a 
good  indication  of  how  much  may  be  lost  through  wasteful  methods. 
Similar  economy  is  exercised  in  the  slaughter  of  sheep  and  hogs ;  it  is 
therefore  unnecessary  to  go  into  details  in  regard  to  these  classes  of 
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animals.  What  has  been  said  shows  without  doubt  that  the  loss  of 
the  whole  or  any  considerable  part  of  the  by-products  would  make  a 
very  appreciable  difference  in  a  year's  operation  at  any  good-sized 
abattoir. 

It  would  seem,  if  for  no  other  reason  than  the  saving  of  these  by- 
products, that  concentration  in  slaughtering  and  competent  inspec- 
tion should  be  advocated  and  upheld  from  a  commercial  point  of 
view. 

PUBLIC  EFFORT  NECESSARY  FOR  REFORM. 

Since  the  Federal  law  will  not  permit  meat  slaughtered  under  the 
insanitary  conditions  herein  mentioned  to  enter  into  interstate  and 
foreign  trade,  nothing  remains  but  for  it  to  be  consumed  within  the 
State ;  it  is  therefore  necessary  for  public  opinion  and  effort  to  bring 
about  a  more  cleanly  and  healthful  condition  in  this  direction.  Let 
organizations  having  similar  objects  in  view  as  this  bring  before 
the  people  the  revolting  conditions  under  which  some  of  our  meat  is 
supplied  and  public  sentiment  will  soon  force  those  in  authority  to 
take  measures  to  better  these  conditions. 

This  question  of  an  adequate  State  inspection  of  meat  was  empha- 
sized by  Miss  Alice  Lakey,  chairman  of  the  food  committee  of  the 
National  Consumers'  League,  in  an  address  delivered  at  the  James- 
town Exposition  July  19,  1907,  in  connection  with  the  eleventh 
annual  convention  of  the  Association  of  State  and  National  Food 
and  Dairy  Departments.    Miss  Lakey  said,  in  part : 

Will  not  this  body  of  State  and  National  officials  use  its  influence  to  help  in 
prevention  by  securing  State  inspection  of  cattle,  slaughterhouses,  and  meat? 
Why  are  so  many  consumers  acceding  to  the  demands  of  the  meat  trust  by  pay- 
ing increased  prices  for  meat?  Because  such  meat  bears  the  stamp  of  the  Fed- 
eral inspector  and  the  consumer  has  been  educated  by  the  public  press  to  believe 
that  such  meat  is  safe.  Many  consumers  refuse  all  meat  not  so  labeled.  Can 
not  the  States  give  consumers  a  label  on  State  meat  that  shall  be  equaUy 
reassuring? 

It  is  only  fair  to  say,  in  conclusion,  that  a  packer  who  submits  to 
Federal  inspection  and  destroys  all  animals  that  are  unfit  for  food  pur- 
poses incurs  a  heavy  expense  not  known  to  the  slaughterer  who  has  no 
inspection  of  any  kind  and  who  sells  diseased  meat  at  the  same  price 
that  he  receives  for  healthy  meat.  Consequently  the  packer  or  slaugh- 
terer whose  product  is  subjected  to  a  rigorous  inspection  should  re- 
ceive, in  all  fairness,  a  higher  price  for  his  product  than  the  packer  or 
slaughterer  who  operates  without  inspection. 
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THE  ECONOMIC  IMPORTANCE  OF  TUBERCULOSIS  OF 
FOOD-PRODUCING  ANIMALS.- 

By  A.X).  Melvin,  I).  V.  S.. 
Chief  of  the  Bureau  of  Animal  Industry. 

INTRODUCTORY. 

It  is  the  purpose  of  this  paix»r  to  call  attention  briefly  to  the  serious 
injury  which  tuberculosis  causes  to  the  live-stock  industry  from  the 
economic  standpoint  and  to  suggest  means  of  overcoming  it,  discussing 
the  subject  as  it  affects  the  United  States.  Regardless  of  the  question 
of  the  communicability  of  tuberculosis  from  animals  to  man  and  the 
bearing  of  animal  tuberculosis  on  the  public  health,  it  is  a  well-known 
fact  that  this  disease  causes  heavy  financial  loss  to  the  live-stock  indus- 
try;  and  while  the  saving  of  human  life  affords  the  highest  motive  for 
combating  tuberculosis,  the  prevention  of  financial  loss  is  alone  a 
sufficient  reason  for  undertaking  the  eradication  of  the  disease  from 
our  farm  animals. 

The  movement  in  the  last  few  years  for  a  more  wholesome  food  sup- 
ply has  resulted  in  drawing  attention  to  the  part  played  by  tubercu- 
losis as  regards  both  health  and  economics.  It  must  be  realized  that 
the  exclusion  of  tuberculous  meat  and  dairy  products  from  the  food 
supply  means  an  appreciable  reduction  in  the  quantity  of  available 
food,  with  a  corresponding  tendency  to  an  increase  in  the  cost  of  neces- 
saries of  life.  The  economic  problem  therefore  concerns  not  only  the 
stock  raiser  and  the  producer,  but  the  consumer,  which  means  practi- 
cally everybody.  No  nation  is  so  wealthy  that  it  can  afford  to  sacrifice 
year  after  year  a  considerable  and  increasing  proportion  of  its  food 
supply,  especially  when  by  proper  means  the  loss  can  be  reduced  and 
in  time  prevented  entirely.  This  is  a  problem  which  must  be  faced 
eventually,  and  the  earlier  this  is  understood  the  more  easily  it  can  be 
solved. 

THE  PREVALENCE  OF  ANIMAL  TUBERCULOSIS. 

While  tuberculosis  among  animals  is  less  prevalent  in  the  United 
States  than  in  some  other  countries,  it  has  progressed  to  an  alarming 
extent  even  in  this  country,  and  is  undoubtedly  on  the  increase, 
especially  in  States  where  no  adequate  measures  have  been  taken 
against  it.  The  animals  principally  affected  are  cattle  and  hogs. 
The  disease  readily  spreads  among  cattle  that  come  in  close  contact 
with  each  other,  as  in  dairy  herds,  and  experiments  by  the  Bureau 
of  Animal  Industry  have  shown  that  it  is  easily  communicated  from 

«Thl8  paper  was  read  before  the  International  Congress  on  Tuberculosis  at 
Washington,  I).  iU  September  29,  1908. 
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cattle  to  hogs  by  the  common  practices  of  giving  skim  milk  to  hogs 
and  allowing  them  to  feed  on  the  excrement  of  cattle.  The  increase 
of  tuberculosis  among  hogs  in  the  United  States  has  been  very  marked 
in  recent  years.  Sheep  and  goats  are  rarely  affected,  probably  be- 
cause of  a  natural  tendency  toward  immunity  or  because  they  are  not 
generally  exposed  to  infection. 

The  two  principal  sources  of  data  as  to  the  prevalence  of  tubercu- 
losis among  live  stock  are  (1)  meat- inspection  statistics  and  (2) 
records  of  the  tuberculin  test.  Meat  inspection  throws  light  on  the 
disease  in  cattle,  hogs,  sheep,  and  goats,  while  the  information  derived 
from  the  tuberculin  test  is  practically  confined  to  cattle. 

MEAT-INSPECTION   STATISTICS. 

The  Federal  meat  inspection,  as  extended  under  the  law  of  June  30, 
1906,  now  covers  more  than  half  of  all  the  animals  slaughtered  for 
food  in  the  United  States,  and  the  proportion  of  animals  found 
affected  with  tuberculosis  under  this  inspection  service  affords  a 
basis  for  forming  some  idea  of  the  extent  to  which  the  disease  exists 
among  the  meat  animals  of  the  country. 

The  following  table  shows  the  number  of  animals  of  each  kind 
slaughtered  under  Government  inspection  during  the  fiscal  year  end- 
ing June  30, 1908,  and  the  number  and  percentage  found  affected  with 
tuberculosis  • 

Animals   slaughtered   under   Federal   inspection    in    the    United   States^   toith 
number  and  percentage  found  tuberculous,  during  fiscal  year  1908. 


Kind 

Number 
slaughtered. 

Number 
tuberculous. 

68,395 

624 

719,309 

40 

1 

tuberculous. 

Cattle 

7,116,275 

1,995,487 

35,113,077 

9,702,545 

45,953 

0.961 

Calves    

.026 

Hogs 

2.040 

Sheep 

.000 

Qoats . .     . .                

.000 

Total 

53,973,337 

788,269 

1.460 

Even  a  larger  proportion  of  the  animals  slaughtered  at  establish- 
ments without  Federal  inspection  are  tuberculous,  as  one  effect  of  a 
rigid  inspection  is  to  cause  the  establishments  under  inspection  to 
exercise  care  in  buying  animals  so  as  to  minimize  condemnations, 
v/hile  suspicious-looking  animals  are  naturally  diverted  to  the  small 
local  abattoirs  that  have  no  inspection.  This  was  demonstrated  by 
comparing  results  at  establishments  soon  after  they  were  placed  under 
inspection  by  the  new  law  with  those  at  establishments  where  inspec- 
tion had  been  in  force  for  a  long  time,  relatively  twice  as  many  cattle 
being  condenmed  for  tuberculosis  at  the  former  as  at  the  latter  places. 

Taking  these  facts  into  consideration,  it  seems  likely  that  more  than 
1  per  cent  of  the  beef  cattle  in  the  United  States  are  affected  with 


Digitized  by 


Google 


ECONOMIC  IMPORTANCE  OF  ANIMAL  TUBEBCULOSIS.  99 

tuberculosis  to  some  degree,  while  over  2  per  cent  of  the  hogs  slaugh- 
tered are  affected. 

THE  TI^ERCULIN  TEST. 

It  is  known  that  dairy  cattle  are  more  generally  affected  than  beef 
cattle,  as  the  tuberculin  test  has  shown  that  from  5  to  25  per  cent  of 
the  cows  supplying  milk  to  certain  cities  were  tul)erculous.  For 
instance,  tests  made  in  1907  on  a  large  proportion  of  the  herds  supply- 
ing milk  to  the  city  of  Washington  showed  about  17  per  cent  of  the 
cattle  reacting. 

For  fifteen  years  the  Bureau  of  ^Vnimal  Industry  has  been  pre- 
paring tuberculin  and  supplying  it  to  State  and  city  authorities  for 
official  use,  besides  using  it  in  tests  by  its  own  employees.  Recently 
the  reports  of  tests  made  with  this  tuberculin  during  this  period  have 
l>een  carefully  analyzed  and  tabulated.  Out  of  ;100,000  cattle  tested 
there  were  37,000  reactions,  or  9.25  per  cent. 

The  majority  of  the  cattle  tested  were  dairy  cattle,  and  the  tests 
were  made  under  various  conditions.  By  far  the  larger  proportion 
of  the  tests  were  made  on  cattle  that  had  been  within  a  State  for  a 
year  or  more.  In  some  cases  tests  were  made  compulsorily  on  all 
cows  supplying  milk  to  a  city ;  in  other  cases  they  were  made  when 
requested  by  owners,  and  in  still  others  when  the  presence  of  tuber- 
culosis was  suspected  in  certain  herds.  It  is  impossible  to  determine 
accurately  the  weight  of  all  these  factors;  but  considering  the  fact 
that  while  dairy  cattle  largely  predominated  their  average  is  reduced 
by  a  certain  proportion  of  other  cattle,  and  offsetting  against  this  the 
fact  that  the  testing  of  herds  under  suspicion  tends  to  raise  the  aver- 
age somewhat,  it  seems  reasonable  to  conclude  from  these  tests  that  at 
least  10  per  cent  of  the  dairy  cattle  in  the  country  are  affected  with 
tuberculosis.® 

A  remarkable  feature  of  the  reports  referred  to  is  the  manner  in 
which  the  diagnosis  by  the  tuberculin  test  was  confirmed  by  post- 
mortem examination  on  reacting  animals  that  were  slaughtered. 
Out  of  24,784  reacting  animals  slaughtered,  lesions  of  tuberculosis 
were  found  in  24,387,  a  percentage  of  98.39.  The  Bureau  has  positive 
knowledge  that  in  at  least  one  State  the  testing  was  not  done  in  a 
careful  and  reliable  manner.  If  we  discard  the  returns  from  this 
State,  the  proportion  of  cases  in  which  the  tuberculin  reaction  was 
confirmed  by  post-mortem  is  raised  to  98.81  per  cent.  It  is  possible, 
too,  that  in  some  of  the  negative  cases  tuberculosis  was  really  present, 
but  the  lesions  were  so  slight  as  to  escape  detection  on  post-mortem 
examination  by  ordinary  methods.  Surely  these  figures,  representing 
the  work  of  scores  of  individuals  in  all  parts  of  the  United  States 

<»  Schroeder,  In  another  i)ai)er  in  this  volume  (p.  14S),  estimates  that  not  less 
tlian  20  per  cent  of  the  dairy  cows  are  tuberculous. 
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over  a  period  of  fifteen  years,  bear  strong  testimony  to  the  marvelous 
accuracy  of  the  tuberculin  test.  Further  evidence  on  this  point  is 
afforded  by  the  slaughter,  during  the  past  year  or  two,  in  or  near  the 
city  of  Washington,  of  126  cattle  which  had  reacted  to  the  test  when 
applied  by  Bureau  veterinarians,  with  only  one  failure  to  find  lesions 
of  tuberculosis  on  post-mortem  examination,  the  percentage  of 
accuracy  being  99.21. 

Properly  prepared  tuberculin  applied  by  competent  persons  is  thus 
shown  to  be  a  wonderfully  reliable  agent  for  diagnosing  tuberculosis. 
In  cases  where  the  test  appears  to  give  unsatisfactory  results  this  is 
usually  due  to  the  use  of  a  poor  quality  of  tuberculin  or  to  ignorance 
or  carelessness  in  applying  it. 

The  following  table  shows  the  result  of  the  tests  above  referred  to, 
arranged  according  to  States : 

Results  of  tuberculin  tests  of  cattle  hy  State  and  Federal  officers  with  tuberculin 
prepared  hy  the  Bureau  of  Animal  Industry,  1898  to  July  31,  1908,  inclusive. 


State. 

Number 
of  cattle 
tested. 

Number 
reacting. 

Percent- 
age re- 
acting. 

Number 
of  re- 
actors 

slaugh- 
tered. 

Number 

found 
tubercu- 
lous on 
post- 
mortem. 

Percent- 
agefbund 
tubercu- 
lous on 
post- 
mortem. 

Alab&ma                       

20 
49 

9,618 
822 

6,080 

8 
1 

49 

10 

7,120 

2,935 

4,020 

120 

327 

3.264 

58 

86,223 

2,156 

60.733 

133 

1,680 

G2 

105 

164 

3,293 

196 

4,084 

1,207 

702 

2,933 

385 

1,466 

90 

653 

395 

88 

76 

120 

162,570 

899 

2,779 

60 

32,297 

2 

0 

16 

1,112 

fiO 

852 

0 

7 

0 

19 

0 

790 

246 

778 

4 

37 

149 

8 

11,853 

351 

3,031 

9 

133 

25 

49 

20 

828 

1 

565 

208 

130 

425 

4 

351 

26 

125 

40 

7 

0 

21 

10,628 

158 

455 

13 

3,477 

0 

Arizona 

32.65 
11.56 
6.08 
14.01 

16 
872 

14 
760 

16 
872 

13 
748 

100.00 

California 

100.00 

Colorado      

92.86 

Connecticut                               

99  73 

Delaware                 

District  of  Columbia 

87.60 

6 

5 

loaoo 

Florida 

Georgia 

38.78 

Idaho                     

Illinois 

11.09 
8.38 
19.35 
3.33 
11.31 
4.56 
13.79 
13.75 
16.29 
4.99 
6.77 
7.92 
4a  33 
46.67 
12.18 
25.14 
.51 
14.00 
17.23 
18.52 
14.49 
1.04 
23.94 
27.77 
19.14 
10.12 
7.95 

619 

129 

239 

4 

13 

116 

6 

10,760 

97 

172 

597 

127 

220 

3 

12 

109 

6 

10,688 

95 

136 

96.45 

Indiana 

96.45 

Iowa 

92.05 

Kansas...               

75.00 

Kentucky 

92.31 

Maine 

93.97 

Maryland 

100.00 

Massachusetts 

99.34 

Michiean                            

97  94 

Minnesota 

78.49 

Mississippi 

Missouri 

4 

2 

18 

19 

684 

1 

633 

43 

13 

69 

2 

274 

7 

104 

1 

4 

1 

18 
19 
679 

i 

13 

68 

2 

266 

7 

104 

1 

loaoo 

Montana 

6a  00 

Nebraska 

100.00 

New  Hampshire 

100.00 

New  Jersey 

99.15 

New  Mexico 

100.00 

New  York 

99.81 

North  Carolina 

65.12 

North  Dakota 

100.00 

Ohio 

96.55 

Oklahoma 

100.00 

Oregon 

97.05 

Pennsylvania 

loaoo 

Rhode  Island 

loaoo 

South  Carolina 

100.00 

Tenne!W«                 

Texas  

Utah 

17.50 
6.54 
17.58 
10.37 
21.67 
10.77 

12 
8.248 
101 
10 
12 
915 

12 

8,166 

98 

8 

12 

802 

100.00 

Vermont 

99.00 

Virginia 

97.03 

Washington 

8a  00 

West  Virginia. 

loaoo 

Wisconsin 

87.65 

Wyoming 



1 

Total 

400,008 

37,000 

9.25 

24,784 

24,387 

96.39 
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In  this  compilation  the  following  basis  has  been  adopted  in  deter- 
mining what  constitutes  a  reaction,  as  in  the  experiencer of  the  Bureau 
of  Animal  Industry  this  method  has  been  found  to  give  reliable  re- 
sults: A  reaction  consists  of  a  rise  of  2°  F.  or  more  above  the  high- 
est temperature  before  injection,  provided  the  maximum  temperature 
after  injection  reaches  lOS.S''  F. 

It  should  also  be  explained  that  the  number  of  tests  shown  in  the  table 
represents  only  those  of  which  the  Bureau  received  reports,  and  not 
the  entire  number  of  doses  of  tuberculin  prepared  and  distributed  by 
the  Bureau  during  the  period  named. 

Assuming  that  10  per  cent  represents  the  prevalence  of  tuberculosis 
among  dairy  cattle  as  indicated  by  tuberculin  tests,  and  1  per  cent 
among  cattle  slaughtered  for  l)eef,  as  shown  by  the  meat-inspection 
figures,  and  taking  21,194,000  as  the  number  of  milch  cows  and 
50,073,000  as  the  number  of  other  cattle  in  the  United  States  on  Janu- 
ary 1,  1908,  as  estimated  by  the  Bureau  of  Statistics  of  the  Depart- 
ment of  Agriculture,  we  conclude  that  as  a  general  average  about  3.5 
per  cent  of  the  cattle  of  this  county  are  affected  with  tuberculosis. 

ECONOMIC  LOSSES  FROM  ANIMAL  TUBERCULOSIS. 

While  the  financial  loss  caused  by  tuberculosis  of  farm  animals  can 
not  be  calculated  with  exactness,  a  study  of  the  subject  affords  a 
basis  for  estimates  sufficiently  close  to  show  that  it  is  a  serious  drain 
on  the  live-stock  industry. 

LOSS  ON  TUBERCULOUS  ANIMALS  SLAUGHTERED. 

The  writer  recently  made  an  effort  to  collect  reliable  data  as  to  the 
loss  caused  by  tuberculosis  in  animals  slaughtered  under  Government 
meat  inspection.  Carefully  compiled  figures  were  obtained  from  a 
number  of  large  firms  engaged  in  the  slaughtering  and  meat-packing 
business,  in  one  instance  the  calculations  covering  an  entire  year's 
business.  In  arriving  at  the  loss  the  general  method,  in  brief,  was  to 
deduct  from  the  average  cost  of  a  live  animal  of  a  certain  class  the 
average  amount  realized  from  a  tuberculous  carcass  of  that  class,  the 
difference  representing  the  loss. 

Under  the  inspection  system  the  animals  found  tuberculous  are  dis- 
posed of  in  three  classes,  according  to  the  extent  of  the  disease.  Car- 
casses which  show  very  slight  infection  may  often  be  safely  passed 
for  food  after  the  removal  of  the  lesions,  the  loss  in  such  cases  of  course 
toeing  small.  Other  carcasses,  affected  to  a  somewhat  greater  degree, 
but  still  not  badly  diseased,  are  allowed  to  be  rendered  into  lard  or 
tallow  at  a  sterilizing  temperature  after  all  diseased  portions  have 
been  cut  away  and  condemned.  In  these  cases  the  loss  is  more  con- 
siderable. A  third  class  comprises  carcasses  that  are  considered  unfit 
for  food  in  any  form  and  are  totally  condemned.    The  loss  on  these 
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is  still  greater,  amounting  in  the  case  of  cattle  to  about  three- fourths 
of  the  cost.    The  salvage  consists  of  the  hide,  grease,  fertilizer,  etc. 

The  loss  on  condemned  adult  cattle  was  found  to  vary  from  $10 
to  $75  a  head,  according  to  grade,  price,  weight,  etc.  While  the  loss 
per  carcass  is  of  course  heavier  on  the  higher  priced  animals,  the 
proportion  of  condemnations  is  much  greater  among  the  cheaper 
grades.  After  weighing  these  factors  and  studying  the  figures  the 
writer  has  concluded  that  for  the  purpose  of  this  paper  the  con- 
denmed  cattle  may  be  grouped  in  two  general  classes,  one  representing 
about  the  average  of  the  better  grades,  including  those  known  as 
native  and  western  cattle,  in  which  steers  largely  predominate,  and 
the  other  representing  the  cheaper  grades  and  lighter  weights,  in- 
cluding "  cutters  "  and  "  canners,"  largely  cows.  At  present  Chicago 
market  prices  the  loss  on  the  first  class,  when  condemned,  is  esti- 
mated at  $45  a  head  and  on  the  second  class  at  $18  a  head.  These 
figures  are  believed  to  be  conservative  and  below  rather  than  above 
the  actual  losses,  as  are  all  the  estimates  made  in  this  article.  It  is 
also  estimated  that  two-thirds  of  the  condemnations  occur  in  the 
cheaper  class  of  cattle  and  one-third  in  the  higher  class.  This  pro- 
portion gives  $27  a  head  as  the  general  average  loss  on  condemned 
cattle.  On  carcasses  rendered  into  tallow  the  average  loss  is  esti- 
mated at  $20.  On  a  percentage  basis  the  combined  average  loss  on 
cattle  carcasses  condemned  and  those  rendered  into  tallow  is  about  70 
per  cent  of  the  cost  of  the  live  animals.  The  loss  on  beef  carcasses 
passed  for  food  is  very  slight,  being  estimated  at  50  cents  each.- 

The  loss  on  calves  condemned  is  about  $7  a  head,  and  the  loss  on 
those  passed  for  food  after  condemning  an  organ  or  part  is  estimated 
at  25  cents  a  head. 

The  average  loss  on  tuberculous  hogs  is  estimated  at  $8.50  (or  55 
per  cent)  on  those  condemned,  $5.75  (or  38  per  cent)  on  those  ren- 
dered into  lard,  and  50  cents  on  those  passed  for  food. 

Applying  the  foregoing  figures  to  the  number  of  animals  found 
tuberculous  in  the  Federal  meat  inspection  during  the  fiscal  year  end- 
ing June  30,  1908,  the  annual  loss  is  as  follows : 

Cattle $710, 677 

Hogs 1,401,723 

Sheep  and  goats 35 

Total 2, 112,  435 

The  significance  of  this  loss  may  be  better  appreciated  when  it  is 
known  that  tuberculo.sis  is  the  cause  of  two-thirds  of  the  entire  loss 
resulting  from  condemnations  at  the  time  of  slaughter  in  the  meat- 
inspection  service. 

The  loss  on  animals  slaughtered  without  Federal  inspection  can  not 
be  so  readily  computed.    Some  States  and  municipalities  have  more 
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or  less  efficient  inspection  systems,  but  the  great  majority  of  the  ani- 
mals slaughtered  without  Government  inspection  are  not  subjected 
to  inspection  of  any  kind,  and  it  has  already  been  pointed  out  that 
tuberculosis  is  doubtless  more  prevalent  among  them  than  among 
those  coming  under  Federal  inspection.  It  is  safe  to  say,  however, 
that  without  inspection  the  actual  loss  is  very  slight.  Nevertheless 
the  writer  is  of  the  opinion  that  the  loss  should  be  computed  as  it 
would  occur  under  efficient  inspection.  Applying  to  the  number  of 
animals  slaughtered  without  Federal  inspecti(m  the  same  factors  that 
were  used  for  those  coming  under  inspection,  but  assuming  that  the 
cattle  are  generally  of  an  inferior  quality  and  worth  25  per  cent  less, 
it  is  estimated  that  the  loss  because  of  tuberculosis  among  animals 
slaughtered  without  Government  inspection  would,  if  proper  inspec- 
tion were  applied,  reach  $1,720,000  a  year,  making  the  aggregate  esti- 
mated loss  on  all  food  animals  killed  in  the  United  States  $3,832,435 
annually. 

DEPRECIATION   IN   VALUE  AND  OTHER  LOSSES. 

Aside  from  the  loss  on  animals  slaughtered,  tuberculosis  unques- 
tionably causes  a  considerable  depreciation  in  the  value  of  those  re- 
maining alive.  There  are  no  definite  data  upon  which  to  calculate 
this  depreciation,  but  it  is  entirely  reasonable  to  estimate  that  tuber- 
culous milch  cows  decrease  in  value  annually  at  least  one-tenth  of 
what  the  loss  would  be  if  they  were  slaughtered  and  condemned, 
while  other  cattle  depreciate  annually  one-third  and  hogs  .one-half 
of  suc^.  loss.  On  this  basis,  taking  the  estimate  of  the  Bureau  of  Sta- 
tist!c^  of  the  Department  of  Agriculture  as  to  the  number  and  value 
of  fjjrm  animals  in  the  United  States  January  1,  1908,  and  assuming 
that  10  per  cent  of  dairy  cattle,  1  per  cent  of  other  cattle,  and  2  per 
cent  of  hogs  are  tuberculous,  the  total  annual  depreciation  is  no  less 
than  $8,049,889. 

Tuberculosis  also  has  the  effect  of  decreasing  the  productiveness  of 
dairy  cows  by  diminishing  the  yield  of  milk  as  well  as,  perhaps 
in  some  cases,  by  shortening  their  lives,  and  consequently  the  period 
during  which  they  produce  milk.  Again,  the  amount  of  the  loss  is 
largely  a  matter  of  conjecture,  but  the  writer  feels  that  he  is  within 
reason  in  estimating  that  the  average  milk  yield  of  a  tuberculous 
cow  is  10  per  cent  less  than  that  of  a  healthy  cow,  and  on  this  basis 
the  annual  loss,  valuing  milk  at  wholesale  prices,  is  fully  $10,000,000. 

Serious  damage  is  caused  by  tuberculosis  from  the  standpoint  of 
breeding.  The  disease  is  found  to  a  greater  extent  in  purebred 
herds  than  in  common  stock.  In  adding  fine  animals  with  a  view  to 
"  breeding  up ''  his  herd,  an  owner  may  unwittingly  also  introduce 
tuberculosis,  with  disastrous  results.     By  causing  unthriftiness  and 
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impairment  of  fecundity  the  disease  has  an  adverse  effect  upon  the 
number  and  value  of  the  offspring. 

The  influence  of  tuberculosis  toward  increasing  the  cost  of  meat 
and  dairy  products  has  already  been  alluded  to.  There  is  also  a  con- 
siderable economic  loss  resulting  from  the  destruction  of  cattle  in  the 
efforts  already  being  made  in  some  States  to  eliminate  the  disease. 
The  trade  in  live  animals  and  in  animal  food^  products  also  suffers 
losses  because  of  tuberculosis.  Doubtless  there  are  still  other  sources 
of  loss  chargeable  to  this  disease  in  live  stock,  such  as  the  expense  of 
maintaining  a  sanitary  service,  disinfection  of  premises,  etc. 

THE   AGGREGATE   LOSS. 

Taking  into  consideration  the  various  items  mentioned,  the  tribute 
which  the  United  States  pays  each  year  to  this  scourge  among  its 
farm  animals  aggregates  more  than  $23,000,000. 

Such  a  loss  is  too  great,  merely  as  a  matter  of  economics,  to  be 
allowed  to  continue  and  increase  from  year  to  year.  And  when  in 
addition  we  consider  the  bearing  of  animal  tuberculosis  on  human 
health,  it  seems  imperative  that  vigorous  measures  should  be  taken  to 
eradicate  the  disease  from  our  herds,  especially  when  such  eradica- 
tion seems  entirely  possible  and  practicable. 

THE  CONTROL  AND  ERADICATION  OF  TUBERCULOSIS. 

Any  efforts  to  reduce  or  control  tuberculosis  of  live  stock  in  order 
to  be  of  lasting  value  must  have  eradication  in  view  as  the  final 
object.  We  should  not  temporize  with  such  an  insidious  malady,  but 
should  adopt  aggressive  measures  that  will  insure  success  within  a 
reasonable  time. 

It  has  been  clearly  shown  by  the  work  of  the  Bureau  of  Animal 
Industry  and  by  other  investigations  that  hogs  readily  contract  tuber- 
culosis from  cattle  and  that  diseased  cattle  are  the  primary  source  of 
the  infection  in  hogs.  The  main  problem,  therefore,  is  to  eradicate 
the  disease  from  cattle,  and  when  this  is  accomplished  tuberculosis 
may  easily  be  eradicated  from  hogs. 

The  eradication  of  animal  tuberculosis  may  as  well  be  recognized 
at  the  outset  as  a  tremendous  undertaking,  which  will  require  not 
only  the  best  efforts  of  the  authorities  in  charge  but  the  sympathy 
and  support  of  stock  owners  and  the  general  public.  Large  sums  of 
money  will  be  necessary,  and  in  order  that  adequate  appropriations 
may  be  obtained,  the  necessity  and  importance  of  the  work  must  be 
generally  realized  and  understood. 

WHAT    MAY   BE  DONE   BY    INDIVIDUALS. 

With  proper  assistance  much  can  be  done  by  the  individual  stock 
owner  to  exclude  and  eliminate  the  disease  from  his  animals.    He 
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should  be  careful  to  avoid  the  introduction  of  tuberculosis  into  his 
herd  by  requiring  that  any  cattle  purchaseil  shall  have  passed  the 
tuberculin  test.  lie  can  also  do  much  to  promote  the  health  of  his 
animals  by  keeping  them  in  sanitary  stables  and  under  hygienic  con- 
ditions. When  tuberculosis  is  suspected  he  should  notify  the  authori- 
ties and  have  his  cattle  tested.  When  the  presence  of  the  disease  is 
known  the  safest  course  is  to  have  the  affected  animals  slaughtered, 
but  in  the  case  of  valuable  breeding  stock,  where  slaughter  would 
involve  great  sacrifice,  the  Bang  system  of  segregation  may  be  used. 

EDUCATIONAL   WORK. 

The  individual,  however,  must  first  be  aroused  as  to  the  danger  of 
having  tuberculosis  in  his  herd  and  the  importance  of  eradicating  it, 
and  he  must  also  be  informed  as  to  the  nature  of  the  disease  and 
the  best  methods  of  combating  it.  Valuable  work  in  this  direction 
may  be  done  by  the  general  and  agricultural  press  and  by  official  pub- 
lications, also  by  lectures  at  public  gatherings,  farmers'  institutes,  etc. 

GOVERNMENT   AND   STATE    MEASURES. 

If  the  campaign  for  the  eradication  of  animal  tuberculosis  is  to 
be  comprehensive,  systematic,  and  generally  successful,  it  must  be 
directed  by  Federal  and  State  officials  conjointly,  who  must  be  armed 
with  adequate  laws  and  fimds  and  supported  by  public  opinion. 

Excellent  work  has  been  done  by  the  authorities  of  several  States 
during  recent  years,  but  a  study  of  the  laws  and  regulations  of  all  the 
States  shows  that  in  most  of  them  the  importance  of  the  subject  is  not 
appreciated.  Thirteen  of  the  States  at  present  require  the  tuberculin 
test  on  cattle  brought  in,  this  requirement  usually  being  limited  to 
cattle  intended  for  dairy  or  breeding  purposes.  Fourteen  States  have 
provisions  for  the  slaughter  of  animals  found  affected  with  tubercu- 
losis and  the  payment  of  indemnity  to  the  owners,  while  a  few  others 
give  authority  for  condemnation  and  slaughter  without  making 
provision  for  indemnity. 

The  work  of  the  Federal  Government,  as  carried  on  by  the  Bureau 
of  Animal  Industry,  so  far  consists  (1)  in  supplying  tuberculin  free 
of  charge  to  State  officers,  (2)  in  endeavoring  to  prevent  the  interstate* 
shipment  of  tuberculous  animals,  and  (3)  in  tracing  when  practicable 
the  origin  of  animals  found  affected  with  tuberculosis  in  the  meat- 
inspection  service  and  notifying  State  authorities. 

As  a  basis  for  further  work  Federal  and  State  authorities  should 
first  determine  in  what  localities  tuberculosis  exists  to  the  greatest 
extent  among  live  stock  (where  this  has  not  already  lxH»n  done),  and 
should  first  apply  the  tulxTculin  test  generally  and  systematically  to 
cattle  in  such  sections. 
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.  The  safest  way  of  disposing  of  reacting  animals,  as  previously 
stated,  is  to  slaughter  them.  In  order  to  reduce  the  financial  loss  to 
a  minimum  and  at  the  same  time  guard  against  the  sale  of  unwhole- 
some meat,  it  is  well  to  have  such  animals  slaughtered  at  abattoirs 
under  Federal  or  other  competent  veterinary  inspection.  In  this  way 
a  large  proportion  may  be  safely  passed  for  food  and  made  to  yield 
their  full  meat  value,  while  only  those  whose  meat  may  be  dangerous 
to  health  will  be  condemned. 

In  herds  where  the  disease  is  found  it  is  advisable  to  repeat  the 
tuberculin  test  at  intervals  of  six  months,  and  after  the  disease  has 
apparently  been  wiped  out  the  test  should  still  be  applied  once  a  year 
until  it  is  known  beyond  doubt  that  infection  does  not  remain  and  has 
not  been  reintroduced. 

Inspectors  should  be  stationed  at  important  points  for  the  purpose 
of  testing  cattle  for  breeding  and  dairy  purposes,  and  each  State  that 
is  endeavoring  to  eradicate  the  disease  should  require  that  no  cattle 
for  breeding  or  dairy  purposes  shall  be  admitted  from  without  the 
State  unless  they  have  passed  the  tuberculin  test.  A  good  method  of 
preventing  the  spread  of  tuberculosis  among  breeding  stock  would 
be  the  establishment  by  the  State  of  one  or  more  free  herds  of  breed- 
ing cattle  for  the  use  of  stock  raisers  in  the  State,  or  the  State  could 
certify  to  the  health  of  free  herds. 

An  effective  means  of  locating  and  eradicating  tuberculosis  of  live 
stock  would  be  to  establish  by  State  legislation  a  system  of  tagging 
cows  sent  to  market  from  infected  districts  for  slaughter,  so  that  when 
any  are  found  tuberculous  in  the  meat  inspection  they  may  be  traced 
back  to  the  place  of  origin,  thus  locating  the  centers  of  infection,  and 
steps  may  then  be  taken  for  eradication.  The  Bureau  of  Animal 
Industry  is  already  cooperating  with  the  authorities  of  some  States 
by  reporting  on  tuberculous  animals,  and  the  results  so  far  have  been 
very  encouraging.  To  give  the  plan  general  application  the  authori- 
ties should  be  empowered  by  law  to  require  that  shippers  shall  tag 
their  cows  in  such  a  way  that  they  may  be  identified  and  their  origin 
determined. 

As  the  eradication  of  tuberculosis  is  largely  a  public-health  measure, 

it  is  only  reasonable  that  the  State  should  compensate,  at  least  in  part, 

•the  persons  whose  cattle  are  slaughtered.     This  is  not  only  fair,  but 

it  is  absolutely  essential  if  the  cooperation  of  the  cattle  owners  is  to 

be  secured. 

It  will  be  seen  from  the  methods  above  discussed  that  in  carrying 
on  work  for  the  eradication  of  animal  tuberculosis  in  the  United 
States  hearty  cooperation  and  concurrence  of  action  between  the  Fed- 
eral and  State  governments  will  be  essential.  Under  the  Constitution 
the  power  of  the  Federal  Government  in  such  matters  is  limited  to 
those  aspects  which  concern  interstate  commerce,  and  if  a  State  fails 
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to  do  its  part  the  Federal  Government  can  not  step  in  and  carry  on 
the  work.  What  the  Federal  Government  can  do  in  such  a  case,  how- 
ever, is  to  quarantine  the  State,  or  a  portion  of  it,  and  thus  prevent 
the  movement  of  animals  from  such  a  State;  but  while  this  action 
would  protect  other  States,  it  would  not  help  the  situation  within  the 
State. 

BENEFITS  OF  EBADICATION. 

The  economic  advantages  of  eradicating  tuberculosis  from  farm 
animals  are  too  apparent  to  require  extended  discussion.  They  will 
come  to  the  individual  stock  raiser  and  dairyman  as  well  as  to  the 
public  and  the  nation.  Breeders  are  beginning  to  understand  that  it 
is  unprofitable  to  go  on  raising  cattle  while  tuberculosis  exists  in  their 
herds.  The  practice  is  becoming  more  general  for  buyers  of  breeding 
and  dairy  cattle  to  have  such  animals  tested  before  placing  them  in 
their  herds,  and  the  breeder  who  can  give  assurance  that  his  herd  is 
free  from  tuberculosis  has  a  decided  advantage  in  making  sales. 
With  the  agitation  in  favor  of  a  more  wholesome  milk  supply  there 
is  coming  a  growing  demand  for  milk  from  healthy  herds  at  higher 
prices,  and  as  this  demand  increases  the  dairyman  who  can  not  show  a 
clean  bill  of  health  for  his  cows  will  find  it  more  difficult  to  market 
his  products. 

To  overcome  the  great  losses  before  mentioned  is  worth  considerable 
effort  and  expense.  The  benefits  to  follow  from  the  eradication  of 
tuberculosis  from  farm  animals  are  so  great  and  so  obvious  that  the 
necessary  expenditures,  even  though  they  must  be  heavy,  may  be 
regarded  as  a  highly  profitable  investment. 
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THE  RELATION   OF  THE  TUBERCULOUS  COW  TO  PUBLIC 

HEALTH. 

By  E.  C.  ScHEoi'a)EB,  M.  I>.  V., 
Superintendent  of  the  Bureau  Experiment  Station, 

INTRODUCTION. 

Under  the  conditions  of  our  present  civilization  the  dairy  cow 
fills  a  unique  place.  Her  living  body  is  the  source  of  the  most  im- 
portant of  all  human  foods ;  she  has  become  an  essential  factor  among 
our  modem  institutions :  remove  her  and  either  a  substitute  must  be 
found  or  many  thousands  of  young  children  will  die  of  starvation. 
The  woman  who  can  feed  her  infant  at  her  own  breast  until  it  is  old 
enough  to  thrive  without  milk  is  probably  nearer  the  exception  than 
the  rule,  so  that  either  the  cow  or  some  other  milk-producing  animal 
must,  as  a  sheer  necessity,  be  available  to  serve  the  purposes  of  a 
human  foster  mother.  After  children  have  passed  the  period  during 
which  milk  is  a  requisite  article  of  food,  most  of  them  continue  its 
use  as  a  beverage  and  add  butter  to  their  diet  as  a  second  product 
from  the  cow.  Later  on  cream  and  cheese  are  added,  and  the  use  of 
milk  to  some  extent  as  a  beverage,  and  of  cream,  butter,  and  cheese 
as  regular,  current  articles  of  food  is  continued  to  the  end  of  life. 
Hence,  even  if  we  are  not  greatly  influenced  by  the  idea  that  it  is 
disgusting  and  barbarous  to  eat  substances  that  are  obtained  from 
the  living  bodies  of  diseased  cows,  we  must  feel  that  it  is  important 
to  make  a  careful  inquiry  regarding  the  transmissibility  to  ourselves, 
through  the  use  of  dairy  products,  of  the  commonest  disease  with 
which  dairy  cows  are  affected.  The  need  for  this  inquiry  is  em- 
phasized by  the  knowledge  that  the  commonest  and  most  important 
disease  of  cows  is  also  the  commonest  and  most  important  disease  of 
mankind,  and  by  the  fact  that,  though  the  disease  in  question — 
tuberculosis — is  one  of  the  few  infectious  diseases  to  which  widely 
different  species  of  animals  are  susceptible,  its  commonest  victims 
are  persons  and  dairy  cows. 

The  indispensable  cause  of  tuberculosis  is  the  multiplication  of 
tubercle  bacilli  in  the  animal  body.  Bacilli  do  not  grow  and  multiply 
in  animal  bodies  until  they  have  been  introduced  into  them  from 
without,  and  tubercle  bacilli  grow  and  multiply  nowhere  else  in 
nature.     The  propagation  of  tuberculosis,  therefore,  depends  upon  the 
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tubercle  bacilli  that  emanate  from  the  bodies  of  tuberculous  indi- 
viduals, human  and  animal,  and  the  widespread  and  common  occur- 
rence of  tuberculosis  is  due  to  the  unguarded  and  dangerous  expulsion 
and  dissemination  of  tubercle  bacilli  by  the  victims  of  tuberculosis. 
This  is  the  basis  for  the  practically  unanimous  conclusion  among 
those  who  are  informed  on  the  subject  that,  in  our  fight  for  the  sup- 
pression and  eventual  eradication  of  tuberculosis,  we  must  strive  to 
control  and  make  harmless  all  the  sources  from  which  tubercle  bacilli 
are  scattered. 

As  persons  and  dairy  cows  are  the  comnionest  subjects  of  tuber- 
culosis, they  tire  also  the  commonest  sources  from  which  tubercle 
bacilli  emanate,  and  as  the  exposure  of  persons  to  persons,  through 
the  ordinary  routine  of  life,  and  the  exposure  of  persons  to  dairy 
cows,  through  the  lifelong  use  of  dairy  products,  are  commoner  and, 
more  ^iirect  and  intimate  than  the  exposure  of  persons  to  other  pos- 
sible sources  of  tuberculous  infection,  we  may  conclude  that  the  two 
most  important  sources  of  tubercle  bacilli,  against  which  public 
health  must  seek  to  defend  itself,  are  tuberculous  persons  and  tuber- 
culous dairy  cows.  Of  these  two  sources  the  former  is  probably  the 
more  important,  but  only  little  can  be  said  about  it  here,  as  the  latter 
is  the  subject  of  this  article,  and  the  little  that  is  permissible  must  be 
limited  to  the  infection  of  dairy  products  when  they  are  exposed  to 
tuberculous  or  consumptive  persons. 

Persons  affected  with  tuberculosis  of  the  respiratory  passages, 
lungs,  throat,  etc.,  expel  tubercle  bacilli  with  their  sputum  and  with 
the  particles  of  fluid  sprayed  from  their  mouths  and  noses  during 
accelerated  expiratory  acts.  Such  persons  are  regarded  as  not  neces- 
sarily dangerous  to  public  health  when  they  observe  a  number  of 
simple  precautions  relative  to  the  disposal  of  the  infectious  material 
which  they  expel  from  their  bodies,  but  they  can  not  keep  their  en- 
vironment sufficiently  free  from  tubercle  bacilli  to  make  it  a  safe 
place  for  the  exposure  of  food  that  is  to  be  eaten  by  others.  Dairy 
products  are  usually  eaten  in  a  raw  state;  that  is,  without  previous 
exposure  to  a  germicidal  process  like  cooking,  and  hence  it  is  espe- 
cially desirable  that  they  should  not  be  handled  by,  nor  be  exposed  in 
the  environment  of,  tuberculous  persons. 

The  expulsion  of  tubercle  bacilli  by  those  who  are  affected  with 
tuberculosis  and  the  mode  of  its  occurrence  justify  the  enforcement 
of  health  regulations  that  will  exclude  all  tuberculous  persons  from 
serving  in  occupations  such  as  food  venders,  cooks,  waiters,  milkers, 
creamery  employees,  butter  makers,  etc.  This  statement  may  appear 
to  some  persons  as  savoring  a  little  of  that  inordinate  fear  of  tuber- 
culosis which  has  been  discussed  by  many  writers  under  the  name 
of  phthisiophobia,  but  for  that  reason  it  can  not  be  lightlj'^  dismissed, 
especially  as  even  positive  phthisiophobia  has  not  been  proven  to  be 
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altogether  unreasonable.  It  is  regrettable  that  the  protection  of  pub- 
lic health  often  necessitates  the  imposition  of  annoying  and  impeding 
restrictions  that  add  to  the  cares  of  those  whose  lives  are  burdened 
with  a  serious  disease.     But  what  other  course  can  we  follow  ? 

Tuberculosis,  unfortunately,  is  infectious,  and  the  best  way  to  escape 
it  is  to  shun  the  virus  to  which  it  is  due  and  to  avoid  the  source  from 
which  this  virus  is  expelled.  ,  A  policy  that  attempts  to  characterize 
as  anything  better  than  extremely  dangerous  the  sources  from  which 
the  essentially  necessary  causative  agent  of  an  infectious  disease  that 
is  responsible  for  more  than  10  per  cent  of  all  deaths  is  derived  is 
very  shortsighted.  To  refrain  through  motives  of  sympathy  and 
charity  from  imposing  various  irksome  and  disadvantageous  restric- 
tions on  those  who  are  the  unhappy  victims  of  tuberculosis  is  equiva- 
lent to  making  sentiment  an  apology  for  the  sacrifice  of  thousands  of 
healthy  persons  in  the  present  generation  and  millions  in  coming 
generations  to  a  deadly  plague. 

When  we  actually  realize  the  truth  about  tuberculosis  and  the  num- 
ber of  victims  that  it  claims  we  are  in  a  better  state  of  mind  to  join 
those  who  may  be  classed  as  afflicted  with  phthisiophobia  than  those 
who  seek  to  belittle  the  dangerous  character  of  tuberculous  individ- 
uals for  their  fellow-creatures.  During  1908,  according  to  the  most 
reliable  figures  obtainable,  160,000  human  lives  were  prematurely 
ended  by  tuberculosis  in  the  United  States  alone,  and  this  enonnous 
number  does  not  include  the  deaths  hastened  by  tuberculosis  but 
chargeable  to  other  immediate  causes.  Every  one  of  these  deaths 
was  due  to  infectious  material  that  had  its  origin  within  and  was 
expelled  from  the  bodies  of  tuberculous  persons  and  animals. 

There  is  too  strong  a  tendency  at  the  present  time  to  characterize 
the  careful  consumptive  as  not  dangerous  to  those  with  whom  he  is 
associated.  No  doubt  he  is  a  less  danger  than  the  careless  consump- 
tive, but  we  can  not  afford  to  teach  that  the  degree  of  danger  he  repre- 
sents is  so  small  that  we  can  safely  afford  to  disregard  it.  We  must 
bear  in  mind  that  the  infectious  disease  with  which  he  is  affected, 
according  to  the  figures  presented  at  the  recent  International  Con- 
gress on  Tuberculosis  by  the  United  States  Public  Health  and  Marine- 
Hospital  Service,  destroyed  60,000  more  lives  in  the  United  States 
last  year  alone  than  yellow  fever  destroyed  in  the  United  States  dur- 
ing the  whole  of  the  last  century. 

The  writer,  whose  knowledge  of  tuberculosis  and  its  mode  of 
transmission  is  derived  from  years  of  special  study,  attempted 
recently  to  protect  his  environment  from  infection  with  such  particles 
of  material,  emanating  from  his  own  body,  in  which  tubercle  bacilli 
are  commonly  expelled  from  the  bodies  of  persons  affected  with 
pulmonary  or  laryngeal  tuberculosis.  The  conclusions  drawn  from 
this  attempt  are  in  accord  with  the  investigations  of  Bartel  and 
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Spieler,"  who  liberated  a  number  of  guinea  pigs  in  the  dwelling  of 
an  intelligent,  careful  consumptive,  who  used  a  sputum  flask  to 
prevent  spreading  tubercle  bacilli  with  the  material  he  expectorated, 
and  who,  no  doubt,  under  the  direction  of  the  investigators,  took 
every  reasonable  precaution  to  protect  his  environment  from  becom- 
ing infected  with  tubercle  bacilli  expelled  from  his  body.  A  portion 
of  the  guinea  pigs  contracted  tuberculosis  from  this  exposure,  thus 
proving  that  the  environment  of  even  a  careful  consumptive  is  by 
no  means  free  from  active,  virulent  tubercle  bacilli,  and  therefore 
is  not  safe. 

As  some  objection  may  be  made  to  the  quoted  experiment  because 
of  the  reputed  high  susceptibility  to  tuberculosis  of  the  animals  used, 
attention  is  called  to  the  fact  that  guinea  pigs  have  been  repeatedly 
shown  at  the  Experiment  Station  of  the  Bureau  of  Animal  Industry 
to  be  quite  resistant  to  tuberculous  infection  unless  the  tubercle 
bacilli  are  injected  directly  into  their  bodies.*  ^^  In  one  experiment 
7  healthy  cattle  and  98  guinea  pigs  were  exposed  simultaneously  for 
a  period  of  about  half  a  year  to  3  tuberculous  cows.  The  exposure 
was  so  severe  that  6  of  the  7  cattle  contracted  tuberculosis,  but  97  of 
the  guinea  pigs  remained  healthy. 

A  clear  conception  of  the  danger  to  which  public  health  is  exposed 
through  the  use  of  food  products  derived  from  tuberculous  dairy 
herds  requires  that  we  should  have  some  knowledge  of  the  following 
special  subjects,  which  will  be  discussed  in  order:  (1)  The  character 
of  tuberculosis  as  a  disease  of  cattle;  (2)  the  manner  in  which 
tubercle  bacilli  are  expelled  by  tuberculous  cattle;  (3)  the  general 
appearance  of  tuberculous  cattle  that  expel  tubercle  bacilli;  (4)  how 
tubercle  bacilli  from  cattle  get  into  milk  and  other  dairy  products; 

(5)  the  virulence  and  vitality  of  tubercle  bacilli  in  dairy  products; 

(6)  the  proportion  of  tuberculous  cows  among  those  in  use  for  dairy 
purposes;  and  (7)  the  frequency  with  which  dairy  products  have 
been  proven  under  existing  conditions  to  contain  tubercle  bacilli. 

THE  CHARACTER  OF  TUBERCULOSIS  AS  A  DISEASE  OF  CATTLE. 

Tuberculosis  of  cattle,  as  of  persons,  may  be  acute  and  rapidly  pro- 
gressive and  run  its  course  quickly  from  infection  to  death.  This 
is  rare,  however.  As  a  rule  it  is  insidious,  chronic,  and  slowly  pro- 
gressive, and  the  bodies  of  its  victims  are  able  to  adapt  or  adjust 

« Review  in  Hygienisches  Centralblatt,  Vol.  IV,  No.  11,  p.  322,  1908.  (Refer- 
ence from  the  Wiener  Klinlsclie  Wochenschrift,  vol.  20,  No.  38,  pp.  1144-1150, 
1907.) 

«» Twentieth  Animal  ltei)ort.  Bnrean  of  Animal  Industry,  1903,  pp.  61-GS. 

''Twenty-first  Annual  Rer>ort,  Bureau  of  Animal  Industry,  1904,  pp.  44-(55. 

<^  Bulletin  80,  Bureau  of  Animal  Industry,  1906,  pp.  7-9. 
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themselves  to  the  gradually  increasing  destructive  changes  that  it 
causes  until  quite  extensive  harm  has  been  done  or  vitally  important 
organs  have  become  seriously  involved.    The  result  is  that  the  disease 


Fio.  7. — Section  of  a  tuberculous  lung  from  a  cow,  showing  cavity  formation  and  thickening 
of  interlobular  connective  tissue.  The  cavities  have  dense  connective-tissue  walls  and 
represent  the  closest  approach  In  the  lungs  of  cattle  to  the  cavity  formation  that  is  of 
common  occurrence  In  the  iiibprculous  lungs  of  persons. 

may  be  present  in  the  body  a  long  time  without  external  manifesta- 
tions of  its  existence.    It  may  attack  any  part  of  the  body  singly 
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and  remain  confined  to  it,  or  it  may  attack  several  or  many  parts 
simultaneously  or  successively.  Its  favorite  location  in  the  bodies  of 
cattle,  as  in  those  of  persons,  is  the  lung. 

The  tuberculous  lungs  of  cattle  do  not  show  the  decided  cavity 
formation  seen  in  human  tuberculous  lungs,  but  cavities  in  direct 
communication  with  the  exterior  of  the  body  through  bronchial  tubes 
and  more  or  less  completely  surrounded  by  heavy,  dense,  connective- 
tissue  walls  are  common.  The  dissimilarity  of  the  lesions  in  the  lungs 
of  persons  and  in  those  of  cattle  are  no  doubt  the  result  of  normal 
anatomical  differences.  The  lungs  of  cattle,  unlike  those  of  persons, 
have  very  decidedly  outlined  lobules,  which  are  bounded  by  webs  of 
loose,  elastic  connective  tissue.  This  tissue  is  so  abundant  that  it 
admits  of  a  serous  and  cellular  infiltration  through  which  the 
lobules  may  be  separated  from  each  other  as  much  as  one-sixteenth  or 
even  one-eighth  of  an  inch,  and  consequently  not  only  pulmonary 
tuberculosis  but  most  lung  diseases  of  cattle  and  other  ruminants 
have  a  special,  distinct  character. 

Figure  7,  which  is  from  a  photograph  of  a  section  of  a  tuberculous 
lung  of  a  cow,  shows  the  character  of  cavity  formation  and  the 
thickening  of  interlobular  connective  tissue  as  they  occur  in  cattle. 
Even  where  the  interlobular  tissue  is  not  greatly  thickened  by  the 
tuberculous  processes  it  can  be  seen  in  the  form  of  fine  lines  bordering 
the  individual  lobules. 

Tuberculosis  is  more  effectually  concealed  in  the  bodies  of  cattle 
than  in  those  of  persons,  and  we  all  know  how  long  a  diagnosis  with 
persons  may  remain  in  doubt.  Perception,  or  the  faculty  to  receive 
impressions,  is  keenest  where  the  nervous  system  has  the  highest  de- 
velopment. Persons,  though  their  perception  of  pain  is  much  keener 
than  that  of  lower  animals,  complain  little  during  the  earlier  stages 
of  tuberculosis,  because,  we  may  assume,  they  experience  little  pain 
or  distress  during  those  stages.  Cattle,  with  their  lower  perception 
and  comparatively  insignificant  means  to  express  suffering,  give  no 
indication  of  any  pain  and  distress  that  tuberculosis  may  cause  them. 

The  frequency  with  which  tuberculous  subjects  cough  depends 
largely  upon  perception,  or  sensations  in  their  lungs  and  throats  that 
prompt  them  to  cough.  Cattle  shown  on  autopsy  to  have  extensive, 
advanced,  tuberculous  lesions  of  the  lungs,  though  observed  long 
periods  of  time  before  their  death,  were  found  to  cough  only  a  little 
more  frequently  than  cattle  shown  on  autopsy  to  have  healthy  lungs. 
Wlien  tuberculous  cattle  cough  it  is  usually  a  single,  accelerated  expi- 
ratory effort,  or  at  most  two  or  three  such  efforts  in  succession,  which 
are  sufficient  to  raise  the  material  that  has  accumulated  in  their  larger 
air  passages  far  enough  into  their  mouths  to  be  swallowed.  Expec- 
toration, which  is  common  with  persons,  does  not  occur  in  cattle,  and 
paroxysms  of  sustained  coughing,  also  common  with  persons,  are 
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very  rare  in  cattle  and  occur  only  during  the  last  stages  of  pulmonary 
tuberculosis. 

The  bodies  of  all  animals  are  stronger  and  more  capable,  as  a  whole 
as  well  as  in  their  individual  parts,  than  the  ordinary  vicissitudes  of 
life  require  them  to  be.  The  difference  between  the  actual  strength 
and  capability  and  that  ordinarily  required  is  known  as  the  factor  of 
safety.  The  rarely  interrupted,  placid  routine  of  a  cow's  life  enables 
her  to  derive  full  benefits  from  the  factors  of  safety  in  her  body  when 
she  becomes  affected  with  a  slow,  chronic  disease,  such  as  tuberculosis, 
the  lesions  of  which  are  circumscribed  in  the  sense  that  they  do  not 


Fig.  8. — A  cow  aflfectpd  with  advanced  tuberculosis.  The  disease  is  partly  located  in  the 
lymph  glands  of  the  throat,  as  is  shown  by  the  position  of  the  head.  The  glands  are  so 
much  enlarged  that,  through  pressure  on  the  larynx,  they  greatly  narrow  the  orifice 
through  which  air  reaches  the  lung ;  and  yet  the  visible  bodily  condition  of  the  cow  has 
remained  very  good,  and  Is  better  than  that  of  most  dairy  cows. 

seriously  affect  parts  of  the  body  remote  from  those  in  which  they  are 
located ;  hence  the  factors  of  safety  greatly  help  to  prevent  tubercu- 
lous disease  in  the  bodies  of  cows  from  showing  itself  by  external 
symptoms.  An  example  of  this  is  seen  in  figure  8,  which  shows  a 
cow  affected  with  advanced  tuberculosis. 

The  tuberculous  disease  of  the  cow  represented  in  the  picture  is 
partly  located  in  the  glands  of  her  throat;  the  enlarged  glands  press 
on  and  narrow  the  passage  through  which  air  reaches  her  lung  to  such 
an  extent  that  she  almost  dies  of  .suffocation  when  she  is  driven  a 
short  distance  at  a  moderately  fast  walk.  The  general  condition  of 
the  cow  shows  that  the  opening  through  which  the  air  she  breathes 
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must  pass  to  her  lung  is  stijl  large  enough  for  ordinary  purposes; 
the  difference  between  its  original  and  its  present  size  is  a  factor  of 
safety  that  has  been  almost  wholly  lost. 

Illustrations  of  factors  of  safety,  comparable  to  the  difference 
between  the  normal  and  the  vitally  necessary  caliber  of  the  orifice  in 
a  cow's  throat  through  which  the  air  needed  to  sustain  life  must  pass, 
could  be  given  for  every  organ  in  the  body.  The  lung,  for  example, 
is  an  absolutely  essential  organ,  but  post-mortem  examinations  often 
reveal  conditions  that  prove  conclusively  that  an  animal  may  retain 
an  external  semblance  of  health  when  fully  half  of  the  lung  tissue 
has  been  destroyed.  The  destruction  of  both  kidneys  would  speedily 
cause  death,  but  under  ordinary  conditions  one  kidney  can  properly 
do  the  work  of  both,  just  as  good  vision  is  possible  after  the  loss  of 
one  eye  and  good  hearing  after  one  ear  has  become  deaf  through 
disease  or  accident.  If  it  were  not  for  liberal  factors  of  safety,  un- 
usual efforts  would  be  dangerous  and  very  likely  disastrous,  and 
many  diseases  now  regarded  as  of  no  great  importance  would  be  apt  to 
have  a  fatal  termination.  The  larger  the  factors  of  safety  are,  the 
greater  is  the  power  of  an  organism  to  overcome  the  adverse  influ- 
ences of  its  environment;  and  the  more  even  and  placid  an  animal's 
life  is,  the  greater  the  destructive  agencies  must  be  that  are  required 
to  break  down  the  factors  of  safety  to  a  degree  that  will  cause  mani- 
fest distress  or  symptoms  of  disease. 

We  may  conclude  that,  with  few  exceptions,  the  character  of  tuber- 
culosis among  cattle  is  that  of  an  effectually  concealed  disease,  the 
detection  of  which,  before  it  is  well  advanced  and  has  done  great 
harm,  is  practically  impossible  through  the  agency  of  our  unaided 
powers  of  observation. 

Fortunately  we  have  in  the  substance  known  as  tuberculin  an  ex- 
cellent agent  for  detecting  tuberculosis  in  live  cattle  when  all  other 
means  of  diagnosis  fail. 

THE   MANNER   IN    WHICH   TUBERCLE   BACILLI   ARE   EXPELLED    BY 
TUBERCULOUS  CATTLE. 

Examinations  made  at  the  Experiment  Station  of  the  Bureau  of 
Animal  Industry  have  shown  that  tuberculous  cows  expel  tubercle 
bacilli  more  commonly  with  their  feces  than  in  other  ways.''  They 
also  expel  them  with  material  drOoled  and  slobbered  from  their 
mouths  during  feeding  and  ruminating,  with  the  particles  of  fluid 
sprayed  from  their  mouths  and  noses  during  accelerated  expiratory 
acts,  and  directly  with  their  milk  when  their  udders  are  affected. 
Some  authorities  assert  that  tubercle  bacilli  are  expelled  directly  with 
the  milk  when  the  udder  is  free  from  disease,  but  the  observations  at 

«  Bulletin  99,  Bureau  of  Animal  Industry. 
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the  Experiment  Station  indicate  that  this  does  not  occur  unless  cows 
are  affected  with  otherwise  generalized,  advanced  tuberculosis. 

The  British  Royal  Commission  on  Human  and  Animal  Tuberculosis 
has  proven  by  careful  tests  that  cows  affected  with  advanced  tubercu- 
losis may  expel  tubercle  bacilli  directly  with  their  milk  when  no  tuber- 
culous lesions  can  be  detected  in  their  udders  on  post-mortem  examina- 
tion,«  and  De  Jong  reports  that  he  found  three  among  ten  apparently 
healthy,  slightly  affected  tuberculous  cows  that  were  passing  tubercle 
bacilli  through  healthy  udders.'' 

Milk  infected  directly  through  the  udder  is  exceedingly  dangerous, 
because  the  tubercle  bacilli  it  contains  are  apt  to  be  numerous  and  are 
of  the  freshest  and  most  virulent  kind.  Prof.  V.  A.  Moore,  of  Cornell 
University,  says: 

It  has  been  shown  from  aU  examinations  that  have  been  reported  of  milk 
from  tuberculous  cows  that  about  15  per  cent  of  them  give  off  tubercle  bacilli 
with  their  milk  during  the  course  of  the  disease.  The  udders' show  tuberculosis 
in  about  2  per  cent  of  the  cases.^ 

The  frequency  with  which  the  udders  of  tuberculous  cows  are 
affected  is  difficult  to  determine,  as  is  very  well  shown  by  the  observa- 
tions of  the  Experiment  Station.  For  a  period  of  about  ten  years  only 
1  per  cent  of  the  tuberculous  cattle  examined  were  found  to  have 
tuberculous  udders,  while,  on  the  other  hand,  among  the  tuberculous 
cattle  examined  during  the  last  three  or  four  years  fully  6  per  cent 
were  fouhd  with  tuberculous  udders.  The  percentage  given  by  Pro- 
fessor Moore  is  no  doubt  very  near  the  truth. 

The  number  of  tubercle  bacilli  expelled  from  the  mouths  and  noses 
of  tuberculous  cattle  is  probably  not  as  great  as  the  number  expelled 
under  parallel  conditions  of  disease  from  the  mouths  and  noses  of 
tuberculous  persons,  because  cattle  cough  less  frequently  and  less  vio- 
lently and  do  not  spit.  The  tubercle  bacilli  that  are  expelled  with  the 
feces  per  rectum  have  their  origin  in  the  lung  more  commpnly  than 
elsewhere.  They  are  raised  into  the  mouth  and  swallowed,  and  on 
their  way  through  the  intestinal  tract  become  evenly  mixed  with  the 
material  that  is  ejected  as  feces  from  the  bowels.  The  result  is  that 
the  large  amount  of  feces  passed  by  cows — about  30  pounds  a  day  by 
a  cow  of  average  size — introduces  an  enormous  amount  of  infectious 
material  into  their  environment  when  they  are  affected  with  tubercu- 
losis, much  more  than  can  be  safely  and  economically  disposed  of  so  as 
to  make  this  environment  a  proper  place  for  the  exposure  of  human 
food. 

As  the  discovery  of  virulent  tubercle  bacilli  in  the  feces  of  tuber- 
culous cattle  is  of  comparatively  recent  date,  and  as  some  harmless 

«  Third  Interim  Report,  London,  1909. 
•      *  Fortschrltte  der   Medlzlne,   vol.  26,   No.  26,   Sept.  20,   1908. 
c  Bulletin  250,  Cornell  University,  January,  1908. 
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bacilli  closely  resembling  tubercle  bacilli  in  appearance  are  of  common 
occurrence  in  and  about  stables,  and  are  supposed  to  be  of  common 
occurrence  in  the  feces  of  cattle,  it  is  desirable  to  outline  briefly  the 
evidence  on  which  the  occurrence  of  virulent  tubercle  bacilli  in  the 
feces  of  tuberculous  cattle  rests. 

1.  Microscopic  examinations  of  the  feces  of  a  cow  that  was  being  fed 
small  amounts  of  tubercle  bacilli,  in  the  form  of  cultures  added  to  her 
drinking  water,  revealed  germs  precisely  like  tubercle  bacilli.  The 
cultures  of  tubercle  bacilli  fed  to  the  cow  were  of  a  virulence  too  low 
to  cause  tuberculosis  in  cattle.  The  test  of  the  bacilli  in  the  feces 
showed  that  they  were  virulent  for  guinea  pigs.  This  experiment 
proved  that  tubercle  bacilli  can  pass  through  the  entire  length  of  a 
cow's  intestinal  tract  and  out  with  her  feces  without  losing  their 
pathogenic  virulence. 

2.  Numerous  microscopic  examinations  made  with  the  feces  of 
tuberculous  cows  and  with  the  feces  of  healthy  cows,  stabled,  fed, 
and  generally  kept  under  precisely  the  same  conditions,  revealed  that 
the  feces  of  the  tuberculous  cows  contained  bacilli  like  tubercle  germs 
and  that  the  feces  of  the  healthy  cows  did  not  contain  such  bacilli. 

With  the  exception  of  a  few  cases,  the  tubercle  bacilli  were  not  a 
constant  factor  in  the  feces  of  the  tuberculous  cows ;  their  occurrence 
varied  from  cases  in  which  they  were  found  with  every  examination 
to  cases  in  which  they  were  found,  with  daily  examinations,  only 
once  every  two  to  three  weeks.  This  intermittent  character  of  the 
expulsion  of  tubercle  bacilli  in  the  feces  is  precisely  what  should  be 
expected  when  we  bear  in  mind  that  the  bacilli  usually  have  their 
origin  in  the  lung;  that  tuberculosis  in  the  lungs  of  cattle,  because 
of  the  abundant  interlobular  connective  tissue,  is  not  accompanied 
by  free  cavity  formation,  and  that  cattle  do  not  cough  as  freely  or  as 
violently  as  persons  affected  with  lung  tuberculosis. 

3.  Guinea  pigs  inoculated  with  small  amounts  of  fresh  feces  from 
tuberculous  cows  that  were  passing  bacilli  like  tubercle  germs  per 
rectum  became  affected  with  typical,  generalized,  fatal  tuberculosis. 

4.  Cultures  made  from  the  bodies  of  guinea  pigs  that  succumbed 
to  tuberculosis  induced  by  the  inoculation  of  fresh  feces  from  tuber- 
culous cows  were  found  to  be  pure  cultures  of  tubercle  bacilli,  and 
such  pure  cultures  were  proved  to  be  virulent  for  cattle.  In  one 
instance  a  cow  inoculated  subcutaneously  with  a  culture  of  this  kind 
became  affected  with  rapidly  progressive,  generalized  tuberculosis, 
which  terminated  in  death  after  a  few  months. 

5.  Hogs  fed  with  the  feces  of  tuberculous  cows  contracted  typical 
tuberculosis.  The  feces  were  collected  under  conditions  which  insure 
that  no  infectious  material  was  introduced  into  them  that  did  not 
pass  from  the  bowels  of  the  cows. 
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The  expulsion  of  tubercle  bacilli  by  cattle  per  rectum  with  their 
feces  is  one  of  the  most  important  causes  of  tuberculosis  among  hogs, 
as  we  may  judge  from  figure  9,  which  represents  a  common  farm 
scene — a  herd  of  hogs  in  a  hog  yard  adjacent  to  a  cow  stable.  The 
cow  stable  in  this  instance  contains  a  herd  of  tuberculous  cattle;  the 
cattle  are  not  permitted  to  enter  the  hog  yard  and  the  hogs  are  not 
permitted  to  enter  the  cow  stable  or  the  field  in  which  the  cows 
pasture.  More  than  half  the  hogs  that  remain  in  the  hog  yard  and 
root  in  the  manure  pile  contract  tuberculosis  within  six  months. 

All  the  hogs  exposed  to  the  infected  manure  in  this  experiment 
were  carefully  tested  with  tuberculin  before  they  were  turned  into 
the  hog  yard,  and  no  tuberculous  hogs  or  other  tuberculous  animals 


Fig.  9. — A  commoD  method  by  which  hoKs  contract  tuberculosis  from  cattle.  The  hof^  are 
rooting  in  a  manure  pile  In  a  hog  yard  adjacent  to  a  cow  stable  containing  a  herd  of 
tuberculous  cattle  More  than  half  of  the  hogs  confinod  in  the  yard  contract  tuberculosis 
within  six  months. 

at  any  time  occupied  the  yard  excepting  those  that  contracted  the 
disease  through  exposure  to  the  manure  pile.  A  noteworthy  fact 
about  the  hogs  born  in  the  yard  is  that,  as  far  as  could  be  determined, 
they  rarely  contracted  the  disease  until  after  they  were  weaned. 

The  relative  frequency  with  which  tuberculous  cows  expel  tubercle 
bacilli  per  rectum  has  not  been  accurately  determined.  Among  12 
cows,  collected  from  several  dairy  herds  for  use  in  an  investigation 
in  which  a  nmnber  of  apparently  healthy  but  tuberculous  cows  were 
required,  5,  or  415  P^r  cent,  were  found  to  be  passing  tubercle  bacilli 
intermittently  per  rectum  with  their  feces.  Eighteen  months  later 
the  number  had  increased  to  10,  or  83 J  per  cent;  that  is,  it  had 
doubled,  though  the  majority  of  the  cows  still  retained  their  appar- 
ently good  condition  and  showed  no  marked  symptoms  of  tuberculosis. 
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The  feces  of  only  a  small  number  of  the  cows  known  to  have  been 
affected  with  tuberculosis  three  years  or  more  have  been  examined; 
it  was  found  that  these  cows  were  all  passing  tubercle  bacilli  per 
rectum. 

The  discovery  made  at  the  Experiment  Station  of  the  Bureau  of 
Animal  Industry  that  apparently  healthy  but  tuberculous  cows  pass 
large  numbers  of  tubercle  bacilli  per  rectum  with  their  feces  has 
recently  been  confirmed  by  the  work  of  the  British  Royal  Commis- 
sion on  Human  and  Animal  Tuberculosis.  The  number  of  cows  used 
in  the  commission's  investigation  was  small,  but  included  one  fat,  ap- 
parently healthy  cow,  the  tuberculous  disease  of  which  was  found  on 
post-mortem  examination  to  be  limited  entirely  to  the  thoracic  or- 
gans. The  feces  of  this  cow  on  inoculation  into  guinea  pigs  and  rab- 
bits caused  tuberculosis.® 


Fig.  10. — Three  tuberculous  cows.  The  two  on  the  right  expel  tubercle  bacilli  with  their 
feces  and  probably  also  with  the  material  slobbered  from  their  mouths  during  eating. 
Tubercle  bacilli  that  are  passed  from  the  bowels  of  cows  usually  have  their  origin  in  the 
lung  and  throat,  from  which  regions  they  are  coughed  Into  the  mouth  and  swallowed. 
The  visible  condition  of  the  cows  shows  nothing  of  their  dangerous  tuberculous  character. 

THE  APPEARANCE  OF  CATTLE  THAT  EXPEL  TUBERCLE  BACILLI. 

When  we  think  of  animals  afflicted  with  diseases  we  usually  pic- 
ture them  in  our  minds  as  showing  distinct  variations  in  their  ap- 
pearance and  demeanor  from  what  we  regard  as  healthy  and  nor- 
mal. Disease  and  no  symptoms  is  almost  a  contradiction,  and 
this  seeming  contradiction  and  truly  paradoxical  condition  is  one 
of  the  important  facts  about  tuberculous  cattle. 

« Third  Interim  Report  of  the  British  Royal  Commission  on  Human  and 
Animal  Tuberculosis,  London,  1909. 
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Pio.  11. — A  tuberculous  bull,  known  to  pa«»  tubercle  bacllH  with  his  feces.  When  tubercle 
bacilli  can  be  detected  In  the  feces  they  are  probably  numorous,  because  the  opar|u6 
character  of  the  material  and  the  fact  that  the  bacilli  are  isolated  from  each  other  Had 
evenly  distribnted  throughout  the  entire  mass  make  it  difficult  to  find  them. 


Pig.  12. — An  exceptionally  dangerous  tuberculous  cow.  At  the  time  her  picture  was  taken 
she  was  daily  passing  a  large  number  of  tubercle  bacilli  with  her  feces.  Her  general 
condition  Is  good  and  she  shows  no  symptoms  of  tuberculosis.  Without  the  tuberculin 
test  she  would  not  have  been  known  to  be  tuberculous,  and  without  other  tests  her 
uncommonly  dangerous  character  would  not  have  been  suspected. 
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As  no  description  can  define  the  appearance  of  an  animal  as  well 
as  a  photograph,  the  accompanying  illustrations  (figs.  10  to  19,  in- 
clusive), made  from  photographs,  are  presented  to  show  the  fre- 
quently excellent  and  seemingly  healthy  condition  of  dangerously 
tuberculous  cattle.  It  must  be  added  that  the  cattle  represented  in 
the  pictures  do  not  cough ;  they  have  excellent  appetites  and  no  visi- 
ble or  audible  respiratory  difficulties;  in  all  respects  they  act  like 
healthy  animals,  and  perfect  harmony  exists  between  their  healthy 
appearance  and  their  healthy  conduct.  It  is  only  when  the  tuberculin 
test  is  applied  to  them  that  their  tuberculous  condition  is  revealed, 
and  it  is  only  when  the  substances  that  are  eliminated  from  their 
bodies — feces,  saliva,  milk,  etc. — are  subjected  to  microscopic  and 


Fig.  13. — A  dangerous  tuberculous  cow.  It  is  known  that  this  cow  began  to  expel  tuber- 
cle bacilli  with  her  feces  as  long  as  eighteen  months  before  her  picture  was  taken.  Her 
condition  Is  that  of  a  fat  beef  animal. 

other  tests  that  the  proof  is  obtained  of  their  dangerous  character 
for  public  health  and  for  the  health  of  other  animals. 

It  is  not  always  possible  to  determine  precisely  how  tubercle  bacilli 
are  expelled  by  individual  tuberculous  cattle;  the  tests  for  this  pur- 
pose require  too  much  time  and  careful  observation  for  general  prac- 
tical application.  It  is  well  to  assume  that  every  tuberculous  cow 
expels  tubercle  bacilli,  because  if  she  does  not  do  so  at  one  time  she 
will  do  so  sooner  or  later  in  the  course  of  the  disease. 

The  enormous  tuberculous  masses  sometimes  found  on  post-mortem 
examination  in  the  bodies  of  cows  like  the  subjects  of  these  pictures 
cause  great  surprise,  and  demonstrate  that  life  and  seeming  health 
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Pig.  14. — A  dangerously  tuberculous  cow.  The  appoarance  of  this  anininl  Is  that  of  a 
well-kept  family  cow.  She  Is  dangerously  tut>erculous  because  she  expels  tubercle  bacilli 
from  her  body  per  rectum  with  her  feces. 


Fio.  15. — A  daDgerously  tuberculous  cow,  known  to  pass  tubercle  bacilli  per  rectum  witli 

her  feces. 
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can  be  maintained  under  extremely  adverse  conditions  that  are  of 
slow  and  gradual  development,  as  tuberculosis  or  consumption. 

Directly  after  the  cow  shown  in  figure  16  was  removed  from  a 
dairy  herd  because  she  reacted  with  tuberculin  and  not  because  she 
showed  symptoms  of  tuberculosis,  a  small  nodule  about  the  size  of  a 
pea  was  discovered  under  the  skin  of  her  udder.  Examination  of 
the  milk  from  the  quarter  of  the  udder  in  which  the  nodule  was 
located  revealed  the  presence  of  numerous  virulent  tubercle  bacilli. 
The  cow  was  permitted  to  live  some  time,  because  it  was  desirable  to 
use  her  infected  milk*  for  special  investigations.  When  she  was  killed 
her  udder  was  found  to  be  in  the  condition  shown  in  figure  17. 
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Fig.  16. — An  exceptionally  danKerouH  tiibprculous  cow.  This  cow.  In  addition  to  secreting 
highly  virulent  tuberculous  milk,  also  expelled  tubercle  bacilli  from  her  mouth  and  pep 
rectum. 

Cattle  like  those  shown  in  the  illustrations  supply  the  best  proof 
we  can  obtain  of  the  possibly  dangerous  character  of  dairy  cows  that 
are  not  proved  by  a  careful  application  of  the  tuberculin  test  to  be 
free  from  tuberculosis.  These  cattle  are  in  excellent  condition ;  most 
of  them  are  in  better  bodily  condition  than  can  be  expected  of  ideal 
dairy  cows  that  give  large  quantities  of  milk ;  they  show  no  symptoms 
of  disease,  and  act  precisely  like  normal  healthy  animals.  A  cow 
like  the  subject  of  figure  16  shows  that  tuberculous  cows  with  tuber- 
culous udders  may  remain  undetected  until  the  tuberculin  test  is  ap- 
plied to  them,  and  a  cow  like  the  subject  of  figure  18  proves  conclu- 
sively that  apparently  healthy  tuberculous  cows  may,  at  any  time 
without  previous  warning,  suffer  an  acute  extension  of  the  disease  to 
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their  udders,  through  which  their  milk  becomes  so  badly  infected  with 
tubercle  bacilli  that  its  use  in  a  raw  state  would  be  suicidal. 


Fig.  17. — Sections  of  the  tuberculous  udder  and  a  pubic  lymph  gland  of  the  cow  shown  In 
figure  16.  The  pubic  lymph  glands  are  located  directly  behind  and  above  the  udder  and 
usually  show  tuberculous  lesions  when  the  udder  is  affected. 

We  may  conclude  that  the  general  appearance  of  tuberculous  cat- 
tle, imtil  the  disease  is  near  its  last  stages,  or  has  become  generalized, 
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or  has  dangerously  encroached  on  vitally  important  organs,  is  like 
that  of  healthy  cattle,  and  that  the  visibly  good  or  bad  condition  of 
cattle  is  more  a  question  of  sufficient  feed  than  of  tuberculosis  in  its 
earlier  stages. 

There  was  a  time  when  veterinarians  believed  themselves  ccwnpetent 
to  diagnose  pulmonary  tuberculosis  of  cattle  in  its  earlier  stages  by 
physical  examination,  but  most  veterinarians,  more  particularly  those 
who  have  had  large  experience  in  the  examination  of  bovine  lungs 
by  means  of  auscultation  and  percussion,  are  now  convinced  that  this 


Fig.  18. — A  dangerously  tuberculous  cow.  This  cow  was  kept  under  observation  about  two 
years.  She  expelled  tubercle  bacilli  per  rectum,  but  her  milk  remained  free  from  infec- 
tion until  about  two  weeks  before  she  was  killed.  Her  udder  suddenly  increased  enor- 
mously in  size  and  the  material  obtained  from  it  was  found  to  contain  numerous  tubercle 
bacilli.  .  This  cow  is  a  rare  illustration  of  the  fact  that  acute  tuberculosis  may  develop 
suddenly  in  the  udder  of  a  tuberculous  cow,  and  thus  make  her  milk  extremely  dangerous. 
Figure  19  shows  the  condition  of  the  udder  as  found  on  autopsy. 

is  rarely  possible.  The  broad,  flat  ribs,  the  thick,  hairy  hide  over 
the  thorax,  the  transmission  of  sounds  from  the  organs  of  digestion, 
which  are  enormously  large  because  of  the  coarse  materials  rumi- 
nants eat,  and  the  common  location  of  tuberculous  disease  in  the 
dorsal  portion  of  the  lung  and  in  the  mediastinal  space  where  it  can 
not  be  detected  at  all  from  without,  are  a  few  of  the  conditions  in 
cattle  that  interfere  with  the  satisfactory  application  of  the  means  of 
diagnosis  that  are  of  high  value  when  they  are  applied  to  the  more 
tractable  and  much  smaller  bodies  of  persons. 
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In  looking  over  the  pictures  given  in  this  article  it  is  desirable 
that  the  reader  should  bear  in  mind  that  no  special  effort  was  made 


Fio.  10. — Sections  of  the  udder  and  a  pubic  lymph  gland  of  the  cow  shown  In  figure  18. 
a.  Longitudinal  section  of  udder ;  b,  transverse  section  of  udder ;  c,  section  of  pubic 
lymph  gland.  The  udder  Is  affected  with  diffuse,  very  acute  tuberculosis.  The  lymph 
gland  is  many  times  its  normal  size,  and  though  It  shows  no  well-marked  tuberculous 
lesions,  fluid  expressed  from  it  was  found  on  microscopic  examination  to  be  loaded  with 
tubercle  bacilli. 

to  obtain  photographs  from  many  different  sources  so  as  to  present 
exceptional  conditions.    All  the  photographs  are  those  of  animals 
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that  were  among  a  total  of  50  tuberculous  cattle  received  at  the 
Experiment  Station  during  the  last  three  years,  and  among  this 
total  of  50  there  were  at  least  25  animals  that  could  well  have  been 
used  to  illustrate  the  excellent  physical  condition  of  dangerously 
tuberculous  cattle  and  about  40  that  could  have  been  used  to  illus- 
trate simply  the  healthy,  normal  appearance  of  tuberculous  cows. 

As  all  persons  are  not  acquainted  with  the  miserable  appearance 
of  the  cows  from  which  a  large  part  of  the  public  milk  supply  is  de- 
rived, and  as  it  will  serve  as  a  means  to  emphasize  by  comparison 
the  frequently  excellent  condition  of  seemingly  healthy  but  in  fact 
dangerously  tuberculous  cattle,  two  pictures  (figs.  20  and  21)   are 


Fig.  20. — A  visibly  tuberculous  dairy  cow.  Such  cattle  expel  tubercle  bacilli  almost  with- 
out exception  with  their  feces  and  with  the  material  that  is  drooled,  slobbered,  and 
sprayed  from  their  mouths.  It  is  asserted  by  some  authorities  that  they  also  expel 
tubercle  bacilli  directly  through  their  udders  with  the  milk.  Cows  of  this  kind  are 
altogether  too  common  In  dairy  herds. 

presented  which  show  by  no  means  the  thinnest  and  most  objection- 
able kind  of  cows  actually  found  in  dairy  herds. 

Cows  affected  with  tuberculosis  may  live,  notwithstanding  their 
diseased  condition,  so  many  years  that  their  death,  when  it  does  come, 
may  be  attributed  with  some  justice  to  the  infirmities  incident  to 
old  age.  Two  cows  very  much  like  the  one  shown  in  figure  21  were 
kept  under  observation  for  more  than  six  years  after  it  was  known 
that  they  were  affected  with  tuberculosis;  they  finally  died  at  an  ad- 
vanced age  reached  by  few  cattle.  This  proves  conclusively  that  a 
tuberculous  cow  may  live  many  years  aft^r  she  has  become  a  center 
for  the  infection  of  other  animals  and  a  menace  to  public  health. 


Digitized  by 


Google 


THE  TUBERCULOUS  COW  AND  PUBLIC   HEALTH. 


129 


HOW  TUBERCLE  BACILLI  EXPELLED  BY  TUBERCULOUS  COWS  GET 
INTO  MILK  AND  DAIRY  PRODUCTS. 

It  has  been  shown  that  seemingly  healthy  but  tuberculous  cows 
expel  tubercle  bacilli  directly  with  their  milk  and  at  one  end  of  their 
bodies  with  saliva  and  particles  of  food  and  at  the  other  end  with 
feces.  Consequently  we  may  justly  conclude,  if  it  can  be  shown  that 
the  material  discharged  by  cattle  by  the  mouth  and  per  rectum  occurs 
frequently  as  a  contaminating  element  in  commercial  milk,  that  the 
milk  of  tuberculous  cows,  and  also  the  milk  of  healthy  cows  that  are 
stabled  and  milked  together  with  tuberculous  cows,  will  often  be 
infected  with  tubercle  bacilli. 


Fio.  21. — A  very  old  and  visibly  tut>erculou8  cow. 

In  one  of  the  publications  of  the  United  States  Public  Health  and 
Marine-Hospital  Service  ^  the  following  statement  is  made  about  the 
milk  of  Washington,  D.  C.,  which  is  no  worse  than  that  of  other 
cities : 

In  addition  to  being  warm,  mucli  of  the  milk  is  dirty.  Fifty-one  of  172 
samples  examined  showed  no  visible  deposit  In  the  original  container  after 
standing  several  hours.  Fifteen  of  the  samples  contained  a  very  small  amount 
of  dirt,  08  contained  a  small  amount  of  dirt,  8  contained  much  dirt,  and  1  con- 
tained (mouse?)  feces. 

The  foreign  matter  (dirt)  when  examined  under  the  mlcroscoi^e  was  found 
to  consist  of  fecal  matter,  hairs,  epithelial  and  other  cells,  straw,  bacteria,  and 
all  manner  of  extraneous  substances  that  have  no  place  in  clean  milk. 

«  United  States  Public  Health  and  Marine-Hospital  Service,  Hygienic  Labora- 
tory, Bulletin  35,  p.  71. 
107(55—30 9 
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After  several  hours'  standing  in  the  original  containers  121  of  172 
samples,  or  70  per  cent  of  the  kind  of  milk  that  reaches  the  con- 
sumer, showed  a  visible  deposit  of  dirt,  which  was  found  on  micro- 
scopic examination  to  be  made  up  in  part  of  fecal  matter,  or  that  mat- 
ter in  which  tuberculous  cows  most  commonly  expel  tubercle  bacilli. 

At  the  Experiment  Station  of  the  Bureau  of  Animal  Industry  a 
large  number  of  samples  of  milk,  purchased  from  regular  city  milk 
dealers  under  ordinary  market  conditions,  were  placed  in  the  tubes 
of  a  small  centrifuge  and  rotated  fifteen  minutes  at  the  rate  of  2,000 
revolutions  to  the  minute.  Every  sample  treated  in  this  way  de- 
posited a  sediment,  and  microscopic  examinations  of  the  sediment 
revealed  that  98  per  cent  contained  particles  of  vegetable  matter  iden- 
tical in  appearance  with  minute  fragments  of  bovine  feces. 

On  its  face  this  is  a  very  disgusting  condition,  but  it  is  unfor- 
tunately even  more  dangerous  than  its  superficial  appearance  indi- 
cates, as  the  solid  impurities  that  reach  the  consumer  in  milk  are  only 
a  fraction  of  the  total  solid  impurities  with  which  it  has  been  in  con- 
tact. Larger  masses  of  feces  and  other  larger  solid  impurities  that 
drop  into  milk  or  are  splashed,  sprayed,  or  otherwise  introduced  into 
it  from  the  environment  of  cows  are  removed  by  the  straining  to 
which  it  is  subjected  before  it  is  poured  into  the  containers  in  which 
it  is  sold;  hence  only  those  solid  impurities  that  are  small  enough 
to  pass  through  the  strainer  are  found  when  samples  of  market  milk 
are  examined. 

What  this  means  relative  to  the  infection  of  milk  with  tubercle 
bacilli  when  it  is  obtained  from,  or  in  the  environment  of,  tuberculous 
cows,  is  a  subject  on  which  it  is  hardly  necessary  to  enlarge.  No  firm 
union  exists  between  the  tubercle  bacilli  and  the  feces,  throughout 
the  entire  mass  of  which  they  are  evenly  disseminated.  The  bacilli 
are  present  in  an  easily  detached  condition ;  they  are  probably  washed 
free  from  the  feces  which  find  their  way  into  the  milk,  and  they  are 
too  small  to  be  removed  by  the  strainer.  In  a  test  made  regarding 
this  matter  it  was  found  that  when  guinea  pigs  were  inoculated  with 
normal  fresh  milk  to  which  small  amounts  of  fresh  feces  from  tuber- 
culous cows  had  been  added — amounts  no  greater  than  commonly  fall 
into  the  milk  pail  during  ordinary  milking — those  inoculated  after 
the  milk  had  been  strained  succumbed  to  tuberculosis  as  rapidly  as 
those  inoculated  with  the  milk  before  it  was  strained. 

That  the  solid  material  found  in  milk  as  sediment  can  not  be  taken 
as  a  true  measure  of  the  amount  of  solid,  foreign,  contaminating 
material  with  which  it  has  actually  been  in  contact  is  shown  by  the 
following  observation:  Among  the  samples  of  commercial  milk  ex- 
amined relative  to  fecal  content  a  number  were  found,  with  little  or 
no  vegetable  sediment,  that  yielded  in  the  tubes  of  a  centrifuge  cream 
discolored  precisely  like  the  cream  obtained  from  milk  to  which  quite 
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large  quantities  of  cow  feces  were  intentionally  added.  Such  milk, 
because  of  its  freedom  from  sediment  and  its  discolored  cream,  must 
be  regarded  as  very  dirty  and  very  dangerous  milk  that  has  been 
exceptionally  well  strained. 

The  specific  gravity  of  tubercle  bacilli  is  higher  than  that  of  milk, 
and  hence  it  does  not  seem  unreasonable  to  suppose  that  they  can  be 
removed  from  it  by  sedimentation.  This  supposition  would  be  true 
if  milk  were  a  homogeneous  liquid  like  water,  and  not  an  emulsion. 
Investigations  made  to  determine  how  tubercle  bacilli  distribute 
themselves  in  milk  under  different  conditions  proved  that  they  adhere 
to  the  cream  globules  with  a  tenacity  that  can  not  be  broken  by  a 
simple  difference  of  specific  gravity,  even  when  this  difference  is  re- 
enforced  by  centrifugalization.  The  result  is  that  when  milk  is 
allowed  to  stand  for  cream  to  rise,  or  when  cream  is  separated  from 
it  rapidly  in  a  centrifuge,  the  tubercle  bacilli,  when  present,  rise  as 
abundantly  with  the  cream  globules  as  they  gravitate  with  the  sedi- 
ment, and  disappear  from  the  intermediate  layer  or  the  skim  milk, 
which  is  practically  a  homogeneous  fluid.  This  holds  true  when  pure 
cultures  of  tubercle  bacilli  are  added  to  the  milk,  also  when  the  bacilli 
are  introduced  into  it  with  tuberculous  bovine  feces  or  pus  from 
tuberculous  abscesses,  and  when  they  are  present  because  tuberculous 
lesions  exist  in  the  udder  of  the  cow  from  which  it  was  obtained. 

These  facts  make  it  almost  unnecessary  to  formulate  the  conclusion 
that  cream  obtained  from  tuberculous  milk  contains  more  tubercle 
bacilli,  measure  for  measure,  than  the  milk. 

Cream  is  the  material  from  which  butter  is  made,  and  that  butter 
made  from  infected  cream  has  the  infection  transferred  to  it  was 
proven  by  repeatedly  making  butter  from  infected  cream  and  test- 
ing it. 

That  tubercle  bacilli  occur  in  cream  and  butter  derived  from  milk 
produced  by  cows  affected  with  udder  tuberculosis  has  recently  been 
proved  by  the  investigations  of  Ostermann,  who  also  found  that 
tubercle  bacilli  are  very  numerous  in  the  milk  of  cows  that  have 
tuberculous  udders." 

It  has  been  recorded  that  both  strained  and  unstrained  milk  to 
which  small  amounts  of  feces  from  cows  affected  with  tuberculosis 
were  added  caused  tuberculosis  in  guinea  pigs.  Cream  from  such 
strained  and  unstrained  milk  also  caused  tuberculosis  in  guinea  pigs, 
and  butter  made  from  the  cream  of  such  strained  and  unstrained  milk 
likewise  caused  tuberculosis  in  guinea  pigs. 

In  connection  with  the  occurrence  of  tubercle  bacilli  in  cream  and 
butter  it  is  well  to  bear  in  mind  that  Ravenel,  who  was  among  the 

«  Zeltschrift  ftir  Hygiene  und  Infektlonskrankheiten,  vol.  60,  No.  3,  pp.  410- 
422,  1908.  (Review  in  Centralblatt  fiir  AUgemeine  Pathologic  und  Patliologi- 
sche  Anatomie,  Vol.  XX,  No.  1,  p.  18, 1909.) 
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first  to  show  that  tubercle  bacilli  may  pass  through  the  uninjured  wall 
of  the  intestine  without  leaving  evidences  of  their  passage  and  reach 
parts  of  the  body  remote  to  it,  has  supplied  some  reasons  from  which 
we  may  conclude  that  the  passage  of  tubercle  bacilli  through  the  intes- 
tinal wall  into  the  body  is  facilitated  while  the  digestion  of  fat  in  the 
intestine  is  in  progress."  Hence  fatty  substances,  such  as  cream  and 
butter,  must  be  regarded  as  especially  dangerous  vehicles  for  the 
introduction  of  tubercle  bacilli  into  the  body,  and  the  tendency  of 
tubercle  bacilli  to  cling  or  adhere  to  the  cream  or  fat  globules  of 
infected  milk  may  have  an  important  significance  relative  to  their 
penetration  through  and  passage  into  the  tissues  of  persons  and 
animals. 

Visibly  affected  tuberculous  cows  and  cows  affected  with  udder  tu- 
berculosis are  no  doubt  a  serious  menace  to  public  health  when  their 
milk  is  used  raw  in  one  form  or  another  as  human  food,  but  as 
dairymen  are  not  exceptionally  unscrupulous  persons  and  will  rarely 
sell  the  milk  of  a  visibly  diseased  cow,  and  as  udder  tuberculosis 
among  cows  that  are  not  otherwise  visibly  diseased  is  rare,  we  may 
conclude  that  the  apparently  healthy  tuberculous  cow — the  cow  that 
intermittently  expels  tubercle  bacilli  from  her  body  per  rectum  with 
her  feces — is  the  most  important  tuberculous  danger  for  public  health 
that  has  its  origin  in  the  dairy  herd.  Such  apparently  harmless  but 
actually  dangerous  cows  infect  not  only  their  own  milk  but  also  the 
milk  of  other  cows  stabled  with  them,  and,  as  we  have  seen,  such 
infected  milk,  both  strained  and  unstrained,  equally  when  it  is  used  as 
a  beverage  or  as  cream  or  as  butter,  contains  live,  virulent  tubercle 
bacilli. 

THE  VIRULENCE  AND  VITALITY   OF  TUBERCLE  BACILLI   IN  DAIRY 

PRODUCTS. 

Less  than  ten  years  ago  tubercle  bacilli  were  grouped  for  all  prac- 
tical purposes  in  two  classes,  mammalian  and  avian,  or  those  which 
affect  man  and  other  mammals  and  those  which  affect  birds. 

No  one  doubted  openly  that  bacilli  from  cattle,  in  meat  and  dairy 
products,  were  as  injurious  for  man  as  those  derived  from  persons. 
Pulmonary  tuberculosis,  or  consumption  of  the  lungs,  was  then,  as 
now,  the  commonest  form  in  which  the  disease  manifested  itself,  and 
this  was  explained  by  the  assumption  that  the  bacilli  entered  the  body 
more  frequently  with  the  breath  than  in  any  other  way,  and  that  the 
greatest  danger  of  infection  was  through  dried  and  pulverized  tuber- 
culous material  that  floated  in  the  air  as  fine  dust. 

The  beginning  of  the  present  century  brought  a  change  of  views. 
Attention  was  called  to  the  fact  that  the  inhalation  theory  to  account 

«  Journal  of  Medical  Research,  vol.  10,  No.  3  (n.  s.  vol.  5,  whole  No.  78)  pp. 
460-462,  1903.     (Review  in  Zeitschrift  fllr  Tuberkulose,  vol.  13,  No.  1,  p.  74.) 
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for  the  frequent  presence  of  tuberculosis  in  the  pulmonary  tissues 
had  not  been  proven  and  that  living  tubercle  bacilli  in  dust  were 
difficult  to  find  or  could  not  be  found  at  all.  The  infectiousness  of 
bacilli  from  animals  for  man  was  questioned,  and  the  investigation 
of  tuberculosis  generally  was  given  a  fresh  impetus  through  which 
many  new  facts  and  theories  came  to  light. 

As  tubercle  bacilli  in  dairy  products  are  mainly  derived  from  bovine 
sources  and  enter  the  body  in  a  moist  state,  to  understand  the  true 
significance  they  have  for  public  health  we  must  give  some  attention 
to  the  infectiousness  of  tubercle  bacilli  from  bovine  sources  for  man 
and  to  the  ways  in  which  tubercle  bacilli  enter  the  bodies  of  those 
who  become  affected  with  tuberculosis. 

COMPAKATIVE    MORPHOLOGY    AND    VIRULENCE    OF    TUBERCLE    BACILLI    OF 
HUMAN  AND  BOVINE  TYPES. 

Since  Theobald  Smith  «  published  his  studies  on  different  varieties 
of  tubercle  bacilli,  the  evidence  in  favor  of  two  distinct  types  viru- 
lent for  mammals — the  one  found  more  commonly  in  bovine  and  the 
other  in  human  lesions — ^has  grown  stronger.  But  different  varieties 
or  types  do  not  necessarily  mean  different  species  or  even  subspecies. 
As  Smith  himself  stated,  "  Varieties  have  been  found  among  nearly 
all  of  those  specific  forms  of  pathogenic  bacteria  which  have  received 
a  considerable  amount  of  attention."  ^  The  term  "  varieties  "  is  here 
clearly  used  to  designate  differences  of  a  kind  to  be  expected  among 
the  individuals  of  a  large  and  widespread  species,  such  differences  as 
we  know  to  occur  among  organisms  higher  than  bacteria  and  with 
a  wide  geographic  distribution.  There  is  a  distinct  parallelism  be- 
tween a  wide  geographic  distribution  of  higher  plants  and  animals  and 
the  number  and  kinds  of  hosts  a  pathogenic  bacterium  may  infect; 
hence  there  is  no  reason  why  the  tubercle  bacillus,  which  has  received 
more  attention  and  which  affects  more  species  of  animals  and  more 
individuals  than  any  other  bacterium,  should  not  have  been  found  to 
include  many  different  types,  the  extremes  of  which  would  leave  us 
in  doubt  as  to  their  specific  classification  if  they  were  not  connected 
by  a  chain  of  transition  forms. 

Mohler  and  Washburn,^  after  a  comparison  of  many  tubercle  bacilli 
from  different  sources  and  a  careful  search  of  the  literature,  con- 
cluded that  the  more  the  subject  is  studied  the  more  numerous  the 
instances  become  in  which  bacilli  of  special  types  are  found  occurring 

« Twelfth  and  Thirteenth  Annual  Reports,  Bureau  of  Animal  Industry,  1805 
and  1896.    Journal  of  Experimental  Medicine,  vol.  3,  New  York,  1898. 

^Twelfth  and  Thirteenth  Annual  Reports,  Bureau  of  Animal  Industry,  1895 
and  1896,  p.  149. 

<^  Bulletin  96,  Bureau  of  Animal  Industry. 
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naturally  in  animals  far  removed  from  the  species  which  may  be  sup- 
posed to  be  their  natural  host.  They  obtained  cultures  of  tubercle 
bacilli  from  human  lesions  that  wei^e  morphologically  and  biologically 
bovine  types,  and  in  their  summary  of  the  investigations  of  others 
they  show  that  bovine  types  have  frequently  been  obtained  from  man 
and  human  types  from  cattle.  These  investigators  *  after  a  prolonged 
study  of  the  susceptibility  of  tubercle  bacilli  to  modification  draw 
the  conclusion  "  that  the  morphology  of  tubercle  bacilli  is  their  most 
variable  characteristic."  They  successfully  changed  the  morphology 
and  also  the  virulence  of  tubercle  bacilli  in  the  course  of  their  investi- 
gations, And  found  it  possible  both  to  reduce  and  to  increase  the 
virulence  of  tubercle  bacilli  for  different  species  of  animals. 

As  examples  of  changes  in  morphology  the  following  are  instruct- 
ive as  well  as  interesting.  A  tubercle  culture  isolated  from  sputum 
was  given  a  more  perfect  so-called  "  human  "  morphological  char- 
*acter  than  it  originally  possessed  by  passing  it  through  cats.  The 
same  culture  was  given  a  perfect  so-called  "  bovine  "  morphological 
character  by  passing  it  through  cattle.  A  culture  isolated  from  a 
tuberculous  boy  was  found  to  be  morphologically  a  bovine  type; 
after  fifteen  generations  on  artificial  media  it  was  still  bovine  in 
character;  by  passage  through  cats  it  became  morphologically  a 
human  type.  A  culture  isolated  from  bovine  tuberculous  lesions  was 
found  to  be  morphologically  a  bovine  type;  it  became  morphologic- 
ally a  human  type  by  growth  on  solidified  human  blood  serum.  It 
is  reasonable  to  assume,  if  human  blood  serum  can  effect  this  change 
in  a  morphologically  bovine  tubercle  bacillus  from  a  bovine  source, 
that  the  residence  of  tubercle  bacilli  from  bovine  lesions  in  the  human 
body  may  likewise  cause  a  change  from  so-called  bovine  to  so-called 
human  morphology. 

The  morphological  instability  of  tubercle  bacilli  is  strikingly 
shown  by  the  accompanying  illustrations  (Plates  I,  II,  and  III) 
taken  from  the  work  of  Mohler  and  Washburn.*  These  illustrations 
have  been  rearranged  by  the  present  author  for  the  sake  of  better 
comparison  for  the  purposes  of  this  article. 

Plate  I  shows  that  it  is  possible  to  change  tubercle  bacilli  from  the 
so-called  human  type  (which  is  long,  relatively  thin,  beaded,  and 
occasionally  slightly  curved)  to  the  so-called  bovine  type  (which 
is  relatively  short  and  thick  and  not  beaded),  and  vice  versa. 
Plates  II  and  III  show  how  surprisingly  dissimilar  the  morphology 
of  tubercle  bacilli  from  different  sources  may  be,  from  the  thick, 
short  germs  that  were  obtained  from  a  hog  to  the  thin,  beaded  threads 
that  were  obtained  from  human  sputum. 

«  Twenty-third  Annual  Report,  Bureau  of  Animal  Industry,  pp.  113-163. 
*  Twenty-third  Annual  Report,  Bureau  of  Animal  Industry,  1906. 
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PUTE  I. 


1.— Tuberole  b»eQU  of  boTlna  ijpe  ori^inftUj 
obtsliMd  from  oow  affeotad  with  vonanW 
izad  inberonloflls. 


•.—Taberole  b^oUU  sbown  in  flmne  1. 
ohftoired  to  huniMi  tjpo  by  frowih 
on  MDlidttlad  hmnan  blood  w&rom. 


S.— Taborole  bacilli  of  human  type  orisinaQr 
obtained  from  hnman  tputom. 


4.~Taborole  bacilli  shown  in  fl^nrc  8, 
chaaired  to  bovine  type  by  paaiaffc 
throQirh  cattle. 


S.— Taberole  bacilli  of  human  type  originally 
obtained  from  a  man. 


0.— Tabercle  bacilli  shown  in  figure  S. 
changed  to  bovine  type  by  pasMkge 
through  a  sheep. 


Ata-mtftc  trmMMSMoe. 


Examples  of  the  Changeability  of  Tubercle  Bacilli  from  Human  to  Bovine 

Types  and  Vice  Versa.  Digitized  by  GoOglc 
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Plate  II 


BOVINE  TYPES 


M&n  (spafewn). 


Mao  («;mtum). 


GHrl. 


Boy. 


Oow. 


Ck)w. 


Tubercle  Bacilli  of  Human  and  Bovine  Types  from  Similar  Sources. 

(Tlie  original  tooroe  !■  named  unaer  each  fUrure.)        ^-^  , 
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Plate  III. 


BOVINE  TYPES 


Hooker. 


MommF. 


De«r. 


Deer. 


Peeowy  Hor. 

(  a  wild  hofflike  animal). 

Tubercle  Bacilli  of  Human  and  Bovine  Types  from  Similar  Sources. 

(The  otifflnal  eouroe  is  named  under  each  flffure.) 
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The  tubercle  bacilli  shown  in  the  illustrations  were  all  stained  in 
the  same  manner  with  carbol-fuchsin  and  decolorized  with  20  per 
cent  sulphuric  acid.  They  were  drawn  with  a  camera  lucida  and  are 
magnified  about  900  diameters. 

Mohler  and  Washburn  are  not  the  only  investigators  who  have  ob- 
tained results  to  prove  that  tubercle  bacilli  may  be  made  to  vary  in 
morphology  and  virulence.  In  their  work  they  give  a  history  of  in- 
vestigations similar  to  their  own,  which  strengthens  the  evidence  for 
the  conclusion  that  we  can  find  nothing  in  the  morphology  and  viru- 
lence of  tubercle  bacilli  to  encourage  us  to  underestimate  the  danger 
to  the  public  health  of  those  from  bovine  sources. 

Fibiger  and  Jensen,"  who  likewise  obtained  from  himian  lesions 
typical  bovine  bacilli  virulent  for  cattle,  recall  that  the  Imperial  Ger- 
man Health  Office  examined  39  cases  of  primary  tuberculosis  of  the 
human  intestines  and  mesenteric  glands,  and  found  that  13  among 
them  were  caused  by  bacilli  of  the  bovine  type.  Later  investigations 
made  by  Fibiger  and  Jensen  are  summed  up  as  follows : 

Though  bovine  types  of  tubercle  bacilli  are  more  commonly  isolated  from 
l>ovine  lesions  and  human  types  from  human  lesions,  there  are  cultures  that 
must  be  considered  as  transition  forms,  as  they  have  some  of  the  characteristics 
of  bovine  and  others  of  the  human  type.* 

Gorter,^  after  a  careful  study  of  tubercle  bacilli  from  human 
and  bovine  lesions,  found  7  among  21  cultures  from  human  sputimi, 
which  he  regards  as  identical  with  the  transition  forms  between 
human  and  bovine  bacilli,  which  he  says  are  described  by  Rabino- 
witsch.  He  concludes  that  human  and  bovine  bacilli  are  not  different 
varieties  and  that  the  conversion  of  the  one  type  into  the  other  actu- 
ally occurs. 

Dr.  Nathan  Raw,  of  Liverpool,  asserted  that  the  tubercle  bacillus 
of  the  bovine  type  is  commoner  in  the  tuberculous  lesions  of  children 
than  in  those  of  adults,  and  that  it  is  introduced  into  the  body  with 
milk.*  He  believes  that  "  man  is  attacked  by  two  distinct  types  of 
tubercle  bacilli,  one  conveyed  by  infection  from  person  to  person, 
the  other  by  receiving  into  the  body  bovine  bacilli  from  infected  food." 


«  Berliner  Klinische  Wochenschrlft,  vol.  44,  Nos.  4  and  5,  pp.  93-96,  134-137, 
1907. 

^Presented  at  the  joint  session  of  Sections  I  and  VII  of  the  International 
Congress  on  Tuberculosis,  Washington,  D.  C,  1908. 

<^  Review  in  Zeitschrift  fUr  Tijberkulose,  Vol.  XI,  No.  3,  pp.  260-261,  1907. 
Also  review  In  Internationales  Centralblatt  flir  die  Gesamte  Tuborkulose-For- 
schung,  Vol.  II,  No.  1,  pp.  12-13,  1907. 

<*  Review  of  the  Sixth  International  Tuberculosis  Conference  at  Vienna,  Sep- 
tember, 1907,  in  Centralblatt  fUr  Bacteriologle  Parasitenkunde  und  Infektlons- 
krankhelten,  Vol.  XLII,  Referate,  Nos.  4-6,  p.  98,  1908. 
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In  a  paper  read  at  the  International  Congress  on  Tuberculosis  at 
Washington  in  1908  he  made  the  following  statement : 

Prolonged  and  careful  experimental  research  has  demonstrated  beyond  doubt 
that  the  contention  of  Koch  was  right  when  he  affirmed  that  human  and  bovine 
tuberculosis  were  not  identical,  but  it  has  been  demonstrated  that  the  great 
scientist  was  in  error  when  he  said  that  bovine  tuberculosis  could  not  be  com- 
municated to  the  human." 

The  two  distinct  types  of  bacilli  recognized  by  Raw,  as  we  have 
seen,  are  directly  connected  by  transition  forms,  and  are,  as  we  have 
also  seen  from  the  work  of  Mohler  and  Washburn  and  others,  con- 
vertible each  into  the  other. 

Eber,  of  Leipzig,  studied  tubercle  bacilli  derived  from  8  fatal  cases 
of  human  tuberculosis.  The  8  strains  of  bacilli  obtained  were  found 
on  inoculation  to  be,  2  strongly  virulent,  2  slightly  virulent,  and  4 
nonvirulent  for  cattle.  The  several  strains  were  recovered  from  the 
tissues  of  the  inoculated  cattle  and  retested,  and  it  was  found  that 
the  2  slightly  virulent  had  become  strongly  virulent  and  that  2  of  the 
nonvirulent  had  become  slightly  virulent  for  cattle.  Eber  concludes 
from  this  that  an  attempt  at  a  sharp  differentiation  of  the  tubercle 
bacilli  that  occur  in  human  tuberculous  lesions  into  those  that  are  and 
those  that  are  not  virulent  for  cattle  soon  encounters  difficulties.^ 

As  the  recovery  of  tubercle  bacilli  from  animals  into  which  they 
were  injected  and  for  which  they  proved  nonvirulent  is  referred  to 
in  Eber's  work,  it  may  be  well  to  call  attention  to  the  fact  that  even, 
those  strains  of  tubercle  bacilli  that  have  the  lowest  virulence  for 
cattle  cause  marked  local  lesions  when  they  are  introduced  into  the 
tissues  of  cattle,  and  can  be  recovered  from  such  lesions  many  months 
afterwards.  In  a  study  made  at  the  Experiment  Station  of  the 
Bureau  of  Animal  Industry  relative  to  the  persistence  of  tubercle 
bacilli  of  a  virulence  too  low  to  cause  a  progressive  tuberculosis  in 
the  tissues  of  cattle  after  injection,  a  heifer  was  injected  with  tubercle 
bacilli  isolated  from  human  tuberculous  lesions.  A  year  and  a  half 
later  the  heifer  was  killed  and  examined  post-mortem.  No  lesions  of 
disease  were  found  excepting  a  small  abscess  at  the  seat  of  injection. 
The  abscess  was  known  to  exist  during  the  life  of  the  animal ;  it  was 
largest  several  months  after  the  injection  was  made,  and  was  gradu- 
ally reducing  in  size.  At  the  post-mortem  examination  it  was  found 
to  contain  a  small  amount  of  creamy  pus,  which  under  the  microscope 
revealed  the  presence  of  tubercle  bacilli.    The  bacilli  were  proved  to 

Taper  read  at  joint  session  of  Sections  I  and  VII,  International  Congress 
on  Tuberculosis,  WashUigton,  D.  C,  1008. 

^Zeitschrift  f(ir  Infektionskrankheiten,  ParasitRre  Krankhelten  und  Hygiene 
der  Haustiere,  vol.  4,  Nos.  5-6,  pp.  374-412.  Review  In  Zeitschrift  ftlr  Tuberku- 
lose,  vol.  13,  No.  5,  p.  450. 
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be  virulent  for  guinea  pigs,  in  which,  on-  inoculation,  they  caused 
generalized  tuberculosis." 

Even  dead  tubercle  bacilli  may  persist  and  remain  intact  a  long 
period  of  time  in  the  bodies  of  animals,  as  was  shown  in  the  study 
above  referred  to,  by  injecting  dead  tubercle  bacilli  into  the  jugular 
vein  of  a  sheep  and  finding  a  miliary  tuberculosis  of  the  lung  six 
months  later.  The  tubercles' in  the  sheep's  lung  were  associated  with 
tubercle  bacilli  of  typical  appearance,  and  the  bacilli  were  proved  to 
be  dead  by  inoculating  guinea  pigs,  with  lesions  from  the  diseased 
lung  without  causing  tuberculosis. 

L.  Rabinowitsch  examined  45  monkeys  that  succumbed  to  tubercu- 
losis in  the  zoological  garden  of  Berlin.  From  33  of  them  cultures 
were  obtained  and  found  on  study  to  be  of  the  following  types: 
Twenty-five  human,  3  bovine,  2  transition  forms  between  human  and 
bovine,  1  avian,  and  1  a  transition  form  between  human  and  avian. 
One  monkey  was  found  to  have  tuberculosis  of  the  lung  associated 
with  tubercle  bacilli  of  the  human  type  and  tuberculosis  of  the  spleen 
associated  with  bacilli  of  the  bovine  type.  Rabinowitsch  ^  justly  feels 
strengthened  in  her  earlier  views  regarding  tubercle  bacilli  of  differ- 
ent types,  and  she  has  clearly  demonstrated  that  monkeys,  or  the 
higher  types  among  the  lower  animals,  may  contract  tuberculosis  alike 
from  exposure  to  infectious  tuberculous  material  that  has  its  origin 
in  tuberculous  persons,  tuberculous  cattle,  or  tuberculous  birds. 

De  Haan  experimentally  proved  the  infectious  character  of  avian 
tubercle  bacilli  for  monkeys,  which  Rabinowitsch  discovered  through 
her  examination  of  the  monkeys  naturally  or  spontaneously  afflicted 
with  tuberculosis  in  the  zoological  garden  of  Berlin,**  and  M.  Koch 
and  Rabinowitsch  proved  that  naturally  contracted  tuberculosis 
among  birds  is  at  times  due  to  tubercle  bacilli  of  the  undoubted 
human  type.** 

Sorgo  and  Suess^  showed  that  mutations  occur  in  human  tubercle 
bacilli  and  in  other  types,  which  speaks  against  grouping  tubercle 
bacilli  from  animals  of  different  species  as  special  varieties. 

Von  Behring,^  who  ranks  as  one  of  the  most  widely  recognized 
authorities  on  tuberculosis,  found  cultures  of  tubercle  bacilli  isolated 

«  Bulletin  52,  Part  III,  Bureau  of  Animal  Industry,  pp.  115-120. 

^Review  In  Ilyglenlsohes  Zentralblatt,  Vol.  IV,  No.  11,  p.  324.  Oct.,  loas,  of 
article  in  Virchows  Arcbiv,  1907,  Supplement  to  vol.  190,  pp.  196-245. 

^Deutsche  Medizlnische  Wochenschrlft,  IHOS,  vol.  34,  no.  32,  pp.  1380-1387. 
(Review  in  the  Internationales  Centralblatt  filr  die  Gesamte  Tuberkulose- 
For8chung,  Vol.  Ill,  No.  2,  p.  61,  1908.) 

<*  Review  in  Hygienlaches  Zentralblatt.  Vol.  IV,  No.  11,  pp.  324-325,  of  article 
in  Virchows  Archiv,  1907,  Supplement  to  vol.  190,  pp.  246-541. 

<^  Centralblatt  fiir  Bacterlologle,  etc.,  Abt  1,  Orig.,  Vol.  XLIII,  pp.  422-432; 
529-547. 

f  Berliner  Tierarztllche  Wochenschrlft,  No.  47,  pp.  725-730,  1902. 
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from  man  of  low  virulence  for  cattle,  and  others  of  higher  virulence 
for  them  than  many  cultures  of  bovine  origin.  He  declares  himself 
opposed  to  the  view  that  bovine  tubercle  bacilli  may  be  harmless  for 
man,  and  calls  attention  to  the  fact  that  they  generally  have  a  higher 
grade  of  virulence  than  human  bacilli,  and  are  therefore  to  be 
regarded  as  more  dangerous. 

The  British  Royal  Commission  on  Human  and  Animal  Tubercu- 
losis <»  concluded  from  its  investigations  that  cows'  milk  containing 
bovine  tubercle  bacilli  is  clearly  a  cause  of  tuberculosis — and  of  fatal 
tuberculosis — in  man,  and  that  a  very  large  portion  of  tuberculosis 
contracted  by  ingestion  is  due  to  tubercle  bacilli  of  bovine  origin. 

Dr.  J.  Bartel,  of  Vienna,  in  a  paper  on  "  The  Route  of  Infection," 
said  at  the  International  Congress  on  Tuberculosis  at  Washington, 
D.  C,  1908 :  "As  far  as  we  can  judge  at  this  time,  the  infection  from 
pharynx,  stomach,  and  intestines  is  far  more  frequent,  particularly 
during  early  life,  than  has  generally  been  considered,"  ^ 

The  nearly  unanimous  opinion  of  the  members  of  the  International 
Congress  on  Tuberculosis  at  Washington  in  1908  was  that  the  tuber- 
culous dairy  cow  is  a  serious  menace  to  public  health. 

It  does  not  seem  necessary  to  add,  as  could  easily  be  done,  to  this 
evidence  to  prove  that  the  various  existing  types  of  tubercle  bacilli 
are  simply  mutation  forms  of  one  specific  organism.  The  presence 
of  transition  forms  between  human  and  bovine  types,  the  occurrence 
of  pure  bovine  types  in  human  lesions  and  of  human  types  in  bovine 
lesions,  the  occurrence  of  bacilli  highly  virulent  for  cattle  in  human 
lesions,  the  generally  greater  virulence  of  bovine  types  for  all  species 
of  animals,  and  the  greater  virulence  of  bovine  types  for  anthropoid 
apes  and  monkeys  ^  <* — the  animals  in  the  zoological  scale  most  nearly 
related  to  man — are  all  facts  that  support  the  conclusion  that  tubercle 
bacilli  in  dairy  products  are  virulent  for  man  and  are  a  source  of 
great  danger  to  public  health. 

FALLACY  OF  THE  INHALATION  THEORY. 

It  is  true  that  tuberculosis  is  more  commonly  a  disease  of  the  lung 
than  of  other  portions  of  the  body.  The  explanation  for  this,  which 
was  long  regarded  as  satisfactory  and  is  still  accepted  by  many,  rests 
on  the  assumption  that  the  most  important  source  of  tuberculous  in- 
fection is  finely  pulverized  tuberculous  material,  suspended  in  the  air 
as  dust,  and  the  direct  exposure  of  the  lung  to  this  dust  through  the 

a  Journal  Royal  Institute  of  Public  Health,  Vol.  XV,  No.  3,  pp.  168-171,  1907. 

^  Paper  read  before  Section  I,  International  Congress  on  Tuberculosis,  Wash- 
ington, D.  C,  1908. 

^  Report  of  the  British  Royal  Commission  In  the  British  Medical  Journal,  No. 
2430,  1907. 

<*  Bulletin  52,  Bureau  of  Animal  Industry,  1905. 
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process  of  respiration.  If  this  so-called  inhalation  theory  is  true, 
and  if,  as  many  of  those  who  maintain  it  assert,  tubercle  bacilli  can 
not  pass  through  the  uninjured  wall  of  the  digestive  tract  and  reach 
organs  remote  to  it  without  leaving  evidences  of  their  passage,  then 
tubercle  bacilli  in  dairy  products  have  relatively  a  low  significance 
for  public  health.  Therefore,  to  prove  that  tubercle  bacilli  in  dairy 
products  are  dangerous  we  must  give  some  thought  to  the  mode  of 
infection,  or  the  portal  through  which  the  bacilli  enter  the  body. 

How  strongly  the  inhalation  theory  was  intrenched  in  the  minds 
of  medical  men  is  well  expressed  by  Auf recht  *»  in  the  statement  that 
considerable  courage  was  required  only  a  few  years  ago  to  charac- 
terize it  as  an  unwarranted  hypothesis  for  the  wide  belief  of  which 
no  satisfactory  evidence  had  been  supplied.  He,  in  1900,  and  Baum- 
garten,*  in  1901,  pointed  out  that  it  had  not  been  proven  to  be  the 
exclusive  or  even  the  most  important  mode  of  infection  with  tuber- 
culosis. In  1902  followed  the  experiments  of  Nicolas  and  Descos,*' 
confirmed  by  those  of  Ravenel  **  in  1903,  which  proved  that  tubercle 
bacilli  introduced  into  the  healthy  intestinal  canal  of  animals  rapidly 
passed  through  the  uninjured  mucosa  and  appeared  in  the  great 
thoracic  duct  on  their  way  to  the  venous  circulation.  Nocard  and 
his  pupils  Desoubry  and  Porcher*  had  earlier  shown  that  the  passage 
of  bacteria  through  the  normal  intestinal  wall  and  their  trar  ^ference 
to  the  blood  was  possible.  Chauveau,^  in  view  of  the  constantly  ac- 
cumulating evidence  that  pulmonary  tuberculosis  in  man  and  in 
animals  arises  from  infection  through  the  intestine,  called  attention 
to  his  investigations  made  from  1868  to  1874,  in  which  pulmonary 
tuberculosis  was  brought  about  by  the  ingestion  of  tuberculous 
material  without  the  production  of  pathological  conditions  in  the 
digestive  tract. 

This  earlier  work  was  followed  rapidly  by  other  investigations, 
which  proved  more  and  more  conclusively  that  the  introduction  of 
tubercle  bacilli  into  the  body  with  food  may  lead  directly  to  the 
development  of  pulmonary  tuberculosis,  without  lesions  in  the 
alimentary  canal  and  without  intermediate  lesions  of  disease  between 
the  digestive  and  the  respiratory  organs.  The  most  important  inves- 
tigations are  probably  those  of  Calmette  and  his  associates,  now 

«  Berliner  Klinische  Wochenschrift,  vol.  44,  No.  27,  pp.  829-835,  1907. 

*  Wiener  Medicinische  Wochenschrift,  vol.  51,  No.  44,  pp.  2050-2051,  1901. 
<»  Journal  de  Physlologie  et  de  Pathologic  G^n^rale,  Vol.  IV,  1902. 

*  Journal  of  Medical  Research,  Vol.  X,  No.  3,  pp.  460-462,  1903. 
«Comptes  Rendus  Soci4t6  de  Biologle,  Vol.  XLVII  (ser.  10,  vol.  2).  pp.  101- 

104,  1895. 

^  Review  in  Experiment  Station  Record,  U.  S.  Department  of  Agriculture,  Vol. 
XIX,  No.  2,  p.  182,  1907.  (Comptes  Rendus  Academie  des  Sciences,  vol.  144, 
pp.  777-783.     Paris,  1907.) 
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published  in  book  form."  These  investigators  claim,  and  present 
good  evidence  in  support  of  their  claim,  that  dust  particles  never 
penetrate  deeper  into  the  lung  than  the  first  branches  of  the  bronchi ; 
that  tuberculosis  is  constantly  a  disease  of  which  the  infection  enters 
through  the  intestines;  that  tubercle  bacilli  may  penetrate  the  in- 
testinal wall  without  causing  lesions;  that  the  bacilli  may  pass 
through  the  mesenteric  glands  without  causing  lesions;  that  the 
bacilli  frequently  cause  primary  lesions  in  the  mesenteric  glands  of 
young  experiment  animals,  but  commonly  pass  through  these  glands 
of  adult  animals  and  cause  primary  pulmonary  tuberculosis,  and  that 
tuberculous  processes  in  the  lung  never  begin  in  the  bronchi  or 
alveoli,  but  constantly  in  the  capillaries,  especially  in  the  finest  capil- 
lary network  of  the  subpleural  tissue,  etc. 

Relative  to  this  localization  of  the  earliest  stages  of  pulmonary 
tuberculosis,  Aufrecht '^  says:  "The  initial  changes  in  the  apices  of 
the  lung,  as  I  have  convinced  myself  by  repeated  anatomical  examina- 
tions, do  not  spread  from  the  terminal  branches  of  the  bronchi."  He 
further  says  that  he  has  "  proven  the  cheesy  tubercle  in  the  lung  to 
be  associated  not  with  the  finer  branches  of  the  air  tubes,  but  with  the 
terminal  capillaries  of  the  pulmonary  arteries."  While  he  is  not  a 
special  advocate  of  the  intestinal  way  as  the  sole  mode  of  infection, 
he  ends  his  article  here  referred  to  with  these  words:  "The  inhala- 
tion theory  for  lung  tuberculosis  is  no  longer  tenable." 

Kohler,*^  who  reviews  Aufrecht's  work,  justly  remarks  that  it  de- 
serves wide  recognition,  as  it  supplies  important  arguments  for  a 
thorough  revision  of  the  older  views  about  the  development  of 
pulmonary  tuberculosis. 

Fibiger  and  Jensen '^  conclude  from  their  own  investigations  and 
from  a  critical  analysis  of  the  reports  from  numerous  widely  sepa- 
rated hospitals  that  the  former  doctrine,  which  taught  that  primary 
intestinal  tuberculosis  is  a  rare  disease,  can  no  longer  be  held  as  valid. 
Among  289  children  from  1  to  15  years  old  who  had  succumbed  to 
various  diseases,  44,  or  over  15  per  cent,  were  found  on  autopsy  to  be 
affected  with  primary  intestinal  tuberculosis.  These  investigators 
say  that  we  must,  without  doubt,  return  to  our  former  view  and 

<*  Recherches  exp^^rimentales  sur  la  Tuberculose,  effectu^s  k  I'Institut  Pasteur 
de  Lille,  par  Calmette  et  Gu^rin,  P.  Vansteenberghe,  M.  Breton,  Grysez,  Sonne- 
ville  et  Georges  Petit,  Paris,  1907.  (Reviewed  iu  the  monthly  publication  of 
the  International  Antituberculosis  Association,  Tuberculosis,  Vol.  VI,  No.  5, 
1907,  pp.  256-259.  Also  in  Zeitschrift  ftir  Tuberkulose,  Vol.  XI,  No.  2,  1907, 
pp.  163-166.) 

&  Berliner  Klinische  Wochenschrift,  vol.  44,  No.  27,  pp.  829-835,  1907. 

^  Internationales  Centralblatt  fdr  die  Gesamte  Tuberkulose-Forschung,  Vol.  II, 
No.  1,  pp.  9-10,  1907. 

''Berliner  Klinische  Wochenschrift,  vol.  44,  Nos.  4  and  5,  pp.  93-96,  134-137, 
1907. 
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regard  the  ingestion  of  raw  milk  as  an  important  cause  of  primary 
intestinal  tuberculosis  during  childhood.  This  view  is  m  perfect 
harmony  with  Calmette's  experiments,  which  proved  that  primary 
intestinal  tuberculosis  is  of  conmioner  occurrence,  with  infection  that 
enters  the  body  through  the  alimentary  canal,  in  youth  than  in  adult 
life,  because  tubercle  bacilli  can  pass  through  the  mesenteric  glands 
of  adults  more  readily  than  through  those  of  children. 

B.  Frankel  reports  that  primary  tuberculosis  of  the  upper  air  pas- 
sages (regions  which  are  exposed  to  infection  carried  in  food),  espe- 
cially in  children,  is  of  common  occurrence  and  is  often  associated 
with  an  enlargement  of  the  cervical  and  neck  glands.  Among  fifteen 
cases  of  tuberculosis  affecting  the  cervical  glands  (a  condition  un- 
doubtedly due  to  infected  food)  he  found  five  cases  that  were  caused 
by  tubercle  bacilli  of  the  bovine  type.  He  says  that  though  persons 
affected  with  open  tuberculosis  are  the  principal  sources  of  infection, 
we  must  not  neglect  the  tuberculous  cow. 

Weichselbaum,  of  Vienna,  after  summing  up  the  different  portals 
through  which  tubercle  bacilli  may  enter  the  body,  points  out  that 
the  resulting  lesions  give  us  no  information  relative  to  the  point  of 
entrance.  He  asserts  that  the  latency  of  tubercle  bacilli  and  the 
facts  that  they  may  induce  a  simple  hyperplasia  or  enlargement  due 
to  simple  cell  proliferation,  that  they  may  pass  through  the  mucous 
membranes  or  lymph  glands  without  causing  lesions,  that  different 
organs  of  the  body  may  have  different  degrees  of  immunity,  etc., 
must  all  be  taken  into  consideration  in  a  study  regarding  the  portals 
of  entry,  and  that  deglutition  or  the  act  of  swallowing  must  be  given 
a  greater  significance  as  a  means  of  infection  with  tubercle  bacilli 
than  it  has  hithertofore  received.** 

Orth  ^  makes  the  statement  that  even  with  localized  tuberculosis 
in  the  Ijmfiph  glands  and  in  the  lung  we  can  not  exclude  the  intestine 
as  the  portal  of  entry  for  the  tubercle  bacillus.  At  the  International 
Tuberculosis  Conference  held  in  Vienna  during  September,  1907, 
he  said  that  tubercle  bacilli  can  enter  the  body  from  the  intestinal 
canal,  which  might  itself,  however,  remain  completely  unaffected,  but 
that  from  the  prophylactic  point  of  view  the  channel  of  infection  was 
of  only  secondary  importance,  as  the  object  to  be  aimed  at  was  the 
destruction  of  all  sources  from  which  infection  might  take  place. 
As  sources  of  infection  he  named  milk  and  butter  from  tuberculous 
cows  and  sputum  from  tuberculous  individuals,  and  bovine  tubercu- 
losis he  characterized  as  undoubtedly  infectious  for  human  beings.*^ 

« Report  of  the  International  Tuberculosis  Conference  held  at  Vienna  Se\> 
tember,  1907.  (Review  in  Hygienisches  Zentralblatt,  Vol.  IV,  No.  10,  p.  291, 
1908.) 

»  Berliner  Klinische  Wochenschrift,  vol.  44,  No.  8,  pp.  213-215,  1907. 

<^  Editorial  in  the  New  York  Medical  Record,  vol.  72,  No.  22.  p.  905,  1907. 
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Klebs"  has  convinced  himself  that  tuberculosis  is  a  disease  of  the 
lymphatic  system  and  may  remain  such  until  the  end  of  life,  and 
that  infection  occurs  through  the  intestines,  most  frequently  with 
bacilli  contained  in  cows'  milk,  tie  claims  to  have  established  this  as 
a  fact  by  experiments  made  at  Berne  and  published  in  Virchow's 
Archives  in  the  early  seventies  of  the  last  century.  He  says  that  he 
has  found  no  reason  to  change  his  views,  and  calls  attention  to  the 
conclusive  manner  in  which  they  have  been  proved  by  the  unim- 
peachable experiments  of  Orth,  Von  Behring,  and  Calmette. 

Gorter^  adds  his  testimony  to  show  that  the  intestinal  mode  of 
infection  is  not  rare,  and  Bongert*'  showed  with  rats,  as  was  shown 
by  the  Experiment  Station  of  the  Bureau  of  Animal  Industry  ^  with 
hogs  and  cattle,  that  the  injection  of  pure  cultures  of  tubercle  bacilli 
into  portions  of  the  body  as  remote  as  possible  to  the  thorax  caused 
pulmonary  tuberculosis  without  intermediate  lesions  to  connect  the 
location  of  the  disease  in  the  lung  with  the  portal  at  which  the 
infecting  bacilli  were  introduced. 

Baumgarten^  concluded  after  experimental  studies  and  a  review 
of  the  literature  that  for  practical  prophylactic  purposes  we  must 
consider  not  only  the  inhalation  theory  and  ingestion  as  modes  of 
infection,  but  all  possible  ways  in  which  tubercle  bacilli  may  enter 
the  body. 

It  is  not  intended  to  give  a  complete  summary  of  all  the  investi- 
gations that  have  supplied  evidence  to  support  the  fact  that  tubercle 
bacilli  can  and  do  penetrate  the  wall  of  the  digestive  tract  without 
affecting  it  and  pass  to  the  lung  and  there  cause  lesions.  It  has  been 
amply  shown  that  the  intestinal  mode  of  infection  for  pulmonary 
and  other  forms  of  tuberculosis,  unlike  the  inhalation  of  tubercle 
bacilli  directly  into  the  lung  tissue,  is  not  merely  a  theory,  but  a 
well-established  truth,  which  has  forced  its  way  to  recognition 
in  the  face  of  considerable  opposition.  Hence  the  frequency  with 
which  tuberculosis  is  a  pulmonary  disease  can  not  be  used  as  an 
argument  to  encourage  an  undervaluation  of  the  part  played  by 
tubercle  bacilli  in  'dairy  products;  on  the  contrary,  the  mode  of 
infection  with  tuberculosis,  and  the  certainty  with  which  tubercle 

«  Deutsche  Medizlnische  Wochenschrift,  vol.  33,  No.  15,  pp.  577-581,  1907. 

*  Review  in  Zeitschrlft  fttr  Tuberkulose,  Vol.  XI,  No.  3,  pp.  260-261,  1907. 
Also  review  In  Internationales  Centralblatt  fUr  die  gesamte  Tuberkulose- 
Forschung,  Vol.  II,  No.  1,  pp.  12-13,  1907. 

*^  Deutsche  Tieriirztliche  Wochenschrift,  vol.  15,  Nos.  28-29,  pp.  389-393,  405- 
408,  1907. 

^  Bulletin  93,  Bureau  of  Animal  Industry,  1906. 

^  Internationales  Centralblatt  fllr  die  gesamte  Tuberkulose- Forschung,  Vol. 
II,  No.  1,  p.  15,  1907, 
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bacilli  may  enter  one  portion  of  the  body  and  leave  it  unaffected 
and  cause  disease  in  other  portions,  condemn  dairy  products  infected 
with  tubercle  bacilli  as  a  serious  menace  to  public  health. 

The  evidence  presented  relative  to  the  mode  of  infection,  or  the 
portals  through  which  tubercle  bacilli  enter  the  bodies  of  those  who 
contract  tuberculosis,  in  addition  to  proving  that  the  ingestion  of 
infectious  material  is  as  apt  as  inhalation  to  cause  pulmonary  disease, 
has  also  shown  two  other  facts — (1)  that  primary  tuberculosis  of 
the  organs  of  digestion  and  associated  structures  is  commoner  than 
it  was  formerly  believed  to  be  and  can  no  longer  be  characterized  as 
of  rare  occurrence,  and  (2)  that  tubercle  bacilli  of  the  bovine  type, 
judged  from  the  standard  of  those  investigators  who  make  the  sharp- 
est distinction  between  human  and  bovine  types,  occur  in  a  large 
proportion  of  the  cases  of  human  tuberculosis  where  the  lesions  of 
disease  are  located  in  the  organs  of  digestion  and  associated  struc- 
tures. 

It  is  rather  curious  that  bovine  tubercle  bacilli  should  be  compara- 
tively conmion  in  human  tuberculous  lesions  that  are  located  near 
the  portals  through  which  tubercle  bacilli  are  believed  to  enter  the 
body  by  those  who  have  discarded  the  inhalation  theory  of  infection, 
and  that  tubercle  bacilli  of  the  human  type,  to  the  almost  total  exclu- 
sion of  those  of  the  bovine  type,  are  associated  with  tuberculosis  of 
the  human  lung.  An  explanation  for  this,  however,  is  suggested  by 
the  morphological  instability  of  tubercle  bacilli  and  the  fact  that 
tuberculosis  of  the  lung  is  usually  a  chronic  disease  and  may  eventu- 
ally be  proven  to  be  altogether  a  secondary  and  not  a  primary 
manifestation  of  the  infection  of  the  body  with  tuberculosis. 

The  relative  virulence  of  tubercle  bacilli  in  moist,  opaque  sub- 
stances like  milk,  cream,  butter,  and  cheese ;  in  dry  dust  from  tuber- 
culous material ;  in  translucent  substances  like  sputimi ;  and  in  trans- 
parent substances  like  the  infectious  spray  of  droplets  that  escape 
from  the  mouths  of  tuberculous  subjects  during  more  or  less  violent 
expiratory  efforts  also  seems  to  emphasize  that  the  tuberculous  cow 
is  a  very  important  source  of  human  tuberculosis. 

Comet®  is  probably  the  strongest  advocate  of  the  dust-inhalation 
hypothesis.  According  to  his  views,  dried,  pulverized  tuberculous 
sputum  is  the  most  important  factor  for  the  dissemination  of  tuber- 
cle bacilli  and  the  transmission  of  tuberculosis  from  person  to  person, 
notwithstanding  that  he  himself  calls  attention  to  the  rapidity  with 
which  the  bacilli  die  upon  exposure  to  light  and  drying,  to  the  difB- 
culty  with  which  a  tough,  sticky  substance  like  sputum  is  pulverized, 
and  to  the  fact  that  only  a  small  fraction  of  a  mass  of  sputum  can 

«  Cornet,  G.    Die  Tuberkulose,  Vienna,  1907,  pt  1,  pp.  101-117. 
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reach  a  suflSciently  fine  state  of  pulverization  to  float  in  the  air  or 
otherwise  attain  that  consistency  which  he  believes  necessary  for  its 
direct  introduction  into  the  finest  branches  of  the  bronchial  tubes. 

Sunlight  is  the  most  potent  natural  agent  for  the  sterilization  of 
tubercle  bacilli;  it  kills  them  in  less  than  one  hour  when  they  are 
exposed  to  its  direct  rays  in  translucent  layers  of  infectious  pus,  and 
in  less  than  five  hours  when  they  are  exposed  in  thick,  opaque  masses 
of  such  pus.®  Weinzirl  ^  asserts  that  tubercle  baciUi,  as  well  as  other 
nonsporulating  pathogenic  bacteria,  are  destroyed  in  from  two  to 
ten  minutes  by  direct  sunlight,  and  Koch,*'  Jousett,''  Fliigge,*'  Hey- 
mann,^  Di  Donna,^'  Cadeac,*  and-  others  earlier  called  attention  to  the 
rapidity  with  which  tubercle  bacilli  are  destroyed  by  desiccation  and 
exposure  to  light. 

If  light  and  drying  are  the  potent  factors  for  the  destruction  of 
tubercle  bacilli  that  practical  evidence  shows  them  to  be,  it  becomes 
questionable  whether  tuberculous  sputum,  which  is  so  tough  that  it  is 
difficult  to  pulverize  in  a  mortar  with  a  pestle  after  it  has  been  thor- 
oughly dried,  ever  reaches  in  nature  a  state  of  pulverization  that 
will  enable  it  to  float  in  the  air  without  first  wholly  losing  its  infec- 
tiousness. Of  course  there  are  scores  of  ways  in  which  moist  tuber- 
culous sputum  is  dangerous,  and  hence  the  rapidity  with  which  light 
destroys  tubercle  bacilli  and  the  difficulty  with  which  sputum  is  pul- 
verized must  not  be  taken  as  facts  that  justify  or  excuse  careless 
spitting. 

The  inhalation  of  infectious  material  directly  into  the  lung  requires 

(1)  that  the  infectious  material  should  be  suspended  in  the  air,  and 

(2)  that  it  must  remain  in  suspension  while  the  air  passes  through 
a  long,  narrow,  tortuous,  moist-walled  system  of  channels.  We 
have  seen  how  difficult  it  is  to  pulverize  the  tuberculous  material 
(sputum)  from  which  fine  tuberculous  dust  is  supposed  to  arise,  and 
we  have  seen  how  rapidly  tubercle  bacilli  are  destroyed  when  they 
are  exposed  to  light  and  drying;  hence  we  may  conclude  that  dust 
charged  with  live,  virulent  tubercle  bacilli  is  by  no  means  plentiful. 
On  the  other  hand,  even  if  tuberculous  dust  were  abundantly  sus- 
pended in  the  air,  its  penetration  into  the  finer  bronchial  tubes  of  the 
upper  portions  of  the  lung,  where  tuberculous  processes  most  com- 

o  Circular  127,  Bureau  of  Animal  Industry,  pp.  17-20. 

*  Journal  of  Infectious  Diseases,  May,  1907,  Supplement  3,  pp.  128  to  153. 
(Abstract  in  Experiment  Station  Record,  U.  S.  Departm«it  of  Agriculture,  Vol. 
XIX.  No.  3,  1907,  p.  280.) 

c  Comet,  Die  Tul>erkulose,  Vienna,  1907,  p.  41. 

«  Wiener  Medizlnische  Wochenschrlft,  1901,  No.  28,  p.  1366. 

^  Zeitschrif t  fUr  Hygiene,  vol.  38. 

f  Editorial  in  Journal  of  American  Medical  Association,  October  12,  1901. 

0  Centralblatt  f ttr  Bacteriologle  und  Parlsltenkunde,  Vol.  XLII,  No.  7. 

*  Le  Bulletin  MMical,  September  5,  1906. 


Digitized  by 


Google 


THE  TUBERCITLOUS  COW  AND  PUBLIC   HEALrTH.  145 

monly  begin,  would  necessitate  a  suspension  of  the  laws  that  govern 
the  relative  movements  of  substances  of  higher  and  lower  specific 
gravity  actuated  by  the  same  force. 

When  a  moving  fluid  holds  solid  particles  of  relatively  higher 
specific  gravity  in  suspension,  every  change  in  the  direction  of  the 
movement  will  cause  the  heavier  solid  particles  to  move  somewhat 
more  tangentially  than  the  lighter  fluid.  If  the  movement  occurs  in  a 
tube,  the  heavier  particles  will  be  thrown  with  more  or  less  force 
against  the  wall  of  the  tube.  When  the  heavier  particles  are  a  dry 
dust  and  the  fluid  is  a  gas,  such  as  air,  and  the  movement  occurs  in 
moist-walled  channels  like  the  air  tubes,  the  dust  will  be  thrown 
against  and  adhere  to  the  moist  walls,  and  the  air  will  be  thoroughly 
purified  long  before  the  number  of  turns  or  changes  of  direction  have 
been  made  that  occur  in  the  air  passages  from  the  exterior  of  the  body 
to  the  finer  bronchial  tubes.  Now,  the  larger  air  tubes,  on  which  dust 
may  be  deposited,  are  covered  with  a  ciliated  epithelium,  or  cells, 
which  have  fine  hairlike  processes,  that  are  in  constant  motion,  and 
the  motion  is  of  a  kind  which  tends  to  move  dust,  etc.,  outward  and 
not  farther  into  the  lung. 

From  this  it  should  readily  be  seen  that  the  inhalation  theory  to 
account  for  the  infection  of  the  lung  is  simple  only  when  we  fail  to 
analyze  it,  and  that  analysis  shows  it  to  be  a  practically  impossible 
hypothesis. 

THE  LENGTH  OF  TIME  THAT  TUBERCLE  BACILLI  LIVE  AND  RETAIN  THEIR 
VIRULENCE  IN   DAIRY  PRODUCTS. 

The  vitality  and  virulence  of  tubercle  bacilli  in  dairy  products 
is  very  different  from  their  rapid  destruction  in  sputum,  and  we  must 
bear  in  mind  that  they  are  not  on  the  floor,  or  in  the  air,  or  in  other 
places  from  which  they  may  or  may  not  gain  access  to  our  bodies,  but 
-that  they  are  contained  within  articles  of  food  with  which  they  will 
certainly  be  introduced  into  our  bodies. 

Broers,<»  whose  work  on  tuberculous  dairy  products  is  based  on 
careful  observations,  found  that  tubercle  bacilli  will  live  three  days 
in  milk  even  when  it  has  undergone  changes  that  make  it  unfit  for 
use  as  food,  twelve  days  in  buttermilk,  and  that  they  certainly  remain 
virulent  in  butter  three  weeks.  xVs  milk  and  buttermilk  are  rarely 
used  in  a  raw  state  after  they  are  more  than  three  days  old,  it  is  not 
necessary  to  show  that  the  tubercle  bacilli  which  they  may  contain 
will  remain  alive  and  virulent  longer  than  Broers  has  recorded.  The 
length  of  time  the  bacilli  remain  virulent  in  butter  is  another  matter, 

<»  Broers,  C.  W.  Untersuchungen  iiber  die  Dauer  der  Virulenz  von  Tuberkel- 
baziUen  in  MUch,  Buttermilch,  und  Butter,  Rotterdam,  1905.  Review  in  Zeit- 
sclirift  ftir  Tuberkulose,  Vol.  X,  No.  3,  p.  260,  1907. 
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and  regarding  it  the  available  data  are  very  contradictory,  as  is  shown 
by  Comet,**  who  says: 

Laser  could  find  no  live  tubercle  bacilli  in  butter  after  twelve  days;  Helm 
records  that  all  tubercle  bacilli  eventually  die  in  butter  and  that  their  maximum 
life  in  it  is  thirty  days;  Gasperini  found  a  reduction  of  virulence  after  thirty 
days,  though  the  bacilli  were  still  alive  after  one  hundred  and  twenty  days,  and 
Dawson  did  not  observe  a  reduction  of  virulence  until  after  three  months  and 
claims  to  have  produced  tuberculosis  in  a  guinea  pig  by  inoculating  it  with 
butter  eight  months  old. 

As  the  two  extremes,  twelve  days  and  eight  months,  were  too  far 
apart  to  be  satisfactory,  an  investigation  relative  to  this  matter  was 
undertaken  at  the  Experiment  Station  of  the  Bureau  of  Animal  In- 
dustry.* Butter  was  made  from  the  milk  of  a  cow  affected  with  udder 
tuberculosis  and  was  tested  from  time  to  time  by  making  guinea-pig 
inoculations  with  it.  The  butter  was  salted  at  the  rate  of  1  ounce  of 
.  salt  to  the  pound  of  butter.  The  guinea-pig  inoculations  showed  that 
the  tubercle  bacilli  underwent  no  attenuation  in  forty-nine  days,  that 
they  were  still  highly  virulent  after  ninety-nine  days  or  more  than 
three  months,  and  that  they  were  still  alive  after  one  hundred  and 
thirty-three  days.  Since  these  tests  were  published  it  has  been  found 
that  the  bacilli  were  still  alive  after  one  hundred  and  sixty  days, 
which  indicates  that  Dawson's  period  of  eight  months  is  not  an  exag- 
geration. 

As  the  investigations  of  the  Experiment  Station  regarding  the 
long-retained  virulence  of  tubercle  bacilli  in  butter  called  out  a  popu- 
lar criticism  to  the  effect  that  the  inoculation  of  guinea  pigs  was  not 
a  sufficient  test  to  show  that  such  bacilli  are  dangerous  when  they  are 
ingested,  the  following  experiment  was  made : 

Four  hogs  weighing  125  pounds  each  were  tested  with  tuberculin 
to  make  sure  that  they  were  free  from  tuberculosis  and  were  then 
placed  in  four  separate  disinfected  pens.  Each  hog  was  fed  1  ounce 
of  butter  daily  in  addition  to  its  other  feed ;  the  butter  was  of  thtf 
kind  used  for  the  guinea-pig  inoculation  tests ;  the  feeding  was  con- 
tinued thirty  days.  This  butter  consisted  of  several  different  lots, 
the  youngest  of  which  was  90  days  or  3  months  old  when  it  was  fed 
to  the  hogs.  The  amount  of  butter  received  daily  by  each  hog  was 
less  than  the  average  person  of  the  same  weight  eats,  and  the  total 
amount  received  by  each  hog  was  less  than  2  pounds.  Several  months 
after  the  feeding  of  butter  was  discontinued  the  hogs  were  killed  and 
examined  post-mortem,  and  three  of  the  four  were  found  to  have 
contracted  tuberculosis. 

More  direct  evidence  to  prove  that  tuberculosis  is  contracted  from 
infected  food,  and  more  direct  evidence  to  prove  that  tubercle  bacilli 


«  Comet,  G.    Die  Tuberlculose,  Vienna,  1907,  pt.  1,  p.  124. 
*  Circular  127,  Bureau  of  Animal  Industry. 
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remain  alive  and  virulent  a  quarter  of  a  year  in  ordinary  butter, 
would  be  difficult  to  obtain. 

In  oleomargarin  tubercle  bacilli  may  also  remain  alive  long  periods 
of  time,  probably  as  long  as  in  butter,  which  it  closely  resembles 
in  general  character.  In  cheese  the  germs  are  especially  danger- 
ous when  they  occur  in  fresh  products  like  cottage  cheese,  but 
that  even  those  cheeses  which  require  some  time  to  ripen  are  not 
wholly  sife  is  shown  by  the  fact  that  Prof.  F.  C.  Harrison  proved 
that  tubercle  bacilli  may  remain  alive  in  Cheddar  cheese,  a  standard 
American  variety,  one  hundred  and  four  days.** 

We  may  conclude,  as  far  as  it  is  possible  to  test  the  vitality  and 
virulence  of  tubercle  bacilli  from  different  sources  and  in  different 
environments,  that  those  from  cattle  are  as  a  rule  the  most  virulent, 
and  that  it  seems  clear  that  dairy  products  generally,  and  butter 
especially,  supply  an  ideal  mediimi  for  the  preservation  of  both  the 
life  and  the  virulence  of  tubercle  bacilli. 

THE  PROPORTION  OF  TUBERCULOUS  COWS  AMONG  THOSE  IN  USE 
FOR  DAIRY   PURPOSES. 

Greneral  statistics  from  which  we  can  determine  the  percentage  of 
dairy  cows  affected  with  tuberculosis  are  not  obtainable.  About  17 
per  cent  of  the  cows  supplying  milk  to  the  District  of  Columbia 
reacted  to  the  tuberculin  test,  and  in  the  State  of  New  York  the  figure 
among  those  tested  rises  to  about  30  per  cent.  It  does  not  absolutely 
follow  from  this  that  the  cattle  of  New  York  State  are  more  com- 
monly tuberculous  than  those  of  the  District  of  Columbia,  because 
in  both  places  the  number  tested  is  only  a  small  portion  of  the  total 
number  in  use,  and  the  percentages  of  tuberculosis  obtained  may 
have  been  influenced  largely  by  the  motive  that  prompted  the  appli- 
cation of  the  test.  When  tests  are  made  at  the  request  of  those  who 
own  dairy  herds.it  may  be  assumed  that  the  owners  of  exceptionally 
good  herds  will  be  in  the  majority,  and  the  percentage  of  tuberculosis 
discovered  will  be  low.  If,  on  the  other  hand,  the  tests  are  largely 
forced  for  the  protection  of  public  health  because  tuberculosis  is 
suspected  among  the  tested  animals,  the  percentage  of  tuberculosis 
found  will  rise  to  a  high  figure. 

The  writer  has  personally  tested  a  large  number  of  dairy  herds  in 
widely  separated  localities,  and  in  all  his  tests  did  not  have  the  good 
fortune  to  find  a  single  herd  entirely  free  from  tuberculosis.  Most  of 
the  herds,  however,  were  tested  at  the  request  of  owners  who  had 
some  reason  to  suspect  tuberculosis  among  their  cattle,  and  hence  this 
discouraging  experience  can  not  be  used  as  a  reason  for  assuming  that 
but  few  perfectly  healthy  dairy  herds  exist. 

<»  Nineteenth  Annual  Report,  Bureau  of  Animal  Industry,  1902,  p.  228. 
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From  the  figures  and  estimates  that  are  available  it  seems  fair  to 
conclude  that  not  less  than  20  per  cent  of  our  dairy  cows  are  tubercu- 
lous, and  that  tuberculosis  occurs  to  some  extent  in  about  30  per  cent 
of  our  dairy  herds.  These  are  believed  to  be  conservative  figures,  but 
they  must  be  taken  as  having  simply  the  value  of  an  estimate.  In 
some  European  countries,  where  better  statistics  are  available  than 
in  the  United  States,  it  is  safe  to  conclude  that  not  less  than  40  per 
cent  of  all  dairy  cows  are  tuberculous,  and  this  high  percentage  will 
be  reached  among  our  dairy  cattle  before  long,  unless  vigorous  means 
are  used  to  prevent  the  further  spread  of  tuberculosis  among  them. 

THE    FREQUENCY    WITH    WHICH    DAIRY    PRODUCTS    CONTAIN 
TUBERCLE  BACILLI. 

The  truest  test  of  the  measure  in  which  the  public  is  exposed  to 
tubercle  bacilli  from  bovine  sources  is  the  frequency  with  which  tu- 
bercle bacilli  occur  in  dairy  products.  Without  reviewing  earlier 
investigations  or  those  made  in  foreign  countries,  four  comparatively 
recent  investigations  made  in  America  show  how  common  is  the  occur- 
rence of  virulent  tubercle  bacilli  in  milk.  The  largest  of  the  four 
investigations  showed  that  15,  or  6.7  per  cent,  of  223  samples  of  milk 
contained  tubercle  bacilli.  The  milk  was  obtained  from  102  dairies, 
among  which  11,  or  10.7  per  cent,  were  distributing  infected  milk.« 
The  second  investigation  showed  that  2,  or  2.7  per  cent,  of  73  samples 
of  milk  contained  tubercle  bacilli.^  The  third  investigation  showed 
that  2,  or  5.5  per  cent,  of  36  samples  of  milk  contained  tubercle  bacilli. 
The  milk  was  obtained  from  26  dairies,  among  which  2,  or  7.7  per 
cent,  were  distributing  infected  milk.^  The  fourth  investigation 
showed  that  17,  or  16  per  cent,  of  107  samples  of  milk  contained  tuber- 
cle bacilli,  and  that  among  8  samples  of  commercially  pasteurized 
milk  1  was  found  that  contained  live  tubercle  bacilli.** 

The  four  investigations  taken  together  show  that  among  439  sam- 
ples of  milk,  36,  or  8.2  per  cent,  were  infected  with  live,  virulent 
tubercle  bacilli. 

The  fact  that  1  among  8  commercially  pasteurized  samples  of 
milk  contained  living  tubercle  bacilli  is  conclusive  proof  that  some 
of  the  so-called  "  pasteurization,"  commercially  practiced,  is  worse 
than  useless  and  has  the  evil  tendency  to  quiet  the  mind  regarding 
grave  dangers  that  it  does  not  correct. 

<*  J.  F.  Anderson,  United  States  Public  Health  and  Marine-Hospital  Service, 
Hygienic  Laboratory,  Bulletin  No.  41,  pp.  163-192. 

»J.  R.  Mohler,  loc.  cit.,  pp.  493-495. 

^  Unpublished  work  of  the  Experiment  Station  of  the  Bureau  of  Animal  In- 
dustry. 

*Dr.  Alfred  Hess,  of  New  York.  Paper  presented  at  the  Inteniational  Con- 
gress on  Tuberculosis,  Washington,  D.  C,  1908. 
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It  is  a  serious  charge  against  the  milk  commonly  sold  by  dairies 
to  say  that  fully  1  sample  among  every  12  contains  living,  virulent 
tubercle  bacilli,  and  yet  this  is  the  most  favorable  conclusion  we 
can  draw  from  four  of  the  most  recent  and  thoroughly  reliable  in- 
vestigations with  which  the  writer  is  acquainted. 

A  further  analysis  of  the  two  among  the  four  milk  investigations 
that  give  the  number  of  dairies  from  which  milk  was  tested  proves 
that  the  conditions  are  worse  than  their  superficial  appearance  indi- 
cates. These  two  investigations  show  that  17,  or  6.5  per  cent,  of  259 
samples  of  milk  obtained  from  128  dairies  were  infected,  and  that  the 
infected  milk^was  sold  by  13,  or  10  per  cent,  of  the  dairies.  The  two 
investigations  also  show  that  the  total  number  of  samples  of  milk 
obtained  from  the  13  infected  dairies  is  31,  of  which  17  were  infected 
and  14  were  free  from  infection.  Hence,  the  difference  between  the 
percentage  of  infected  milk  samples  and  the  percentage  of  infected 
dairies  can  not  be  explained  on  the  assiunption  that  it  is  due  to  the 
more  frequent  duplication  of  tests  with  milk  from  the  noninfected 
than  from  the  infected  dairies.  It  is  shown  on  the  face  of  the  evi- 
dence that  the  difference  between  the  two  percentages  is  due  to  the 
fact  that  infected  dairies  distribute  infected  milk  intermittently  and 
not  continuously. 

The  intermittent  distribution  of  infected  milk  by  infected  dairies 
is  interesting  not  only  because  it  may  be  related  to  the  intermittent 
expulsion  of  tubercle  bacilli  by  cattle  with  their  feces,  but  also  because 
it  justifies  the  conclusion  from  the  milk  tests  under  consideration  that 
a  larger  proportion  of  dairies  than  even  10  per  cent  must  be  classed 
as  infected. 

To  obtain  further  information  regarding  the  intermittent  distribu- 
tion of  tuberculous  milk  by  infected  dairies,"  milk  was  bought  on 
thirty  different  days  from  a  dairy  from  which  several  months  previ- 
ously a  sample  of  milk  had  been  obtained  that  was  found  to  be  in- 
fected with  virulent  tubercle  bacilli,  and  samples  were  injected  into 
guinea  pigs.  Among  the  30  samples  the  second,  third,  and  eighth 
were  found  to  contain  tubercle  bacilli,  and  the  remaining  27  were  not 
infected.  If  we  add  to  the  30  later  samples  the  sample  of  milk  which 
first  showed  the  infected  character  of  the  dairy,  we  have  31  from  one 
source,  among  which  4,  or  about  13  per  cent,  were  found  to  contain 
tubercle  bacilli.  It  does  not  require  much  reasoning  to  conclude  from 
this  evidence  that  the  chances  for  discovering  an  infected  dairy  by 
testing  one  sample  of  milk  from  it  may  be  equal  to  only  13  per  cent, 
and  that  the  chances  that  the  one  test  will  not  reveal  the  infected  char- 
acter of  a  dairy  may  be  nearly  eight  times  as  great  as  the  chances  that 
it  will. 

« Unpublished  work  of  the  Experiment  Station  of  the  Bureau  of  Animal 
Industry. 


Digitized  by 


Google 


150  25th  report,  bureau  of  animal  industry. 

The  intermittent  distribution  of  infected  milk  by  dairies  is  well 
illustrated  through  the  investigation  of  the  milk  supply  of  the  city 
of  Leipzig,  Germany,  made  by  Professor  Eber,  of  the  University  of 
Leipzig.'*  The  milk  for  this  investigation  was  obtained  from  70 
dealers,  from  each  of  whom  one  sample  of  milk  was  bought  for  each 
of  three  series  of  tests.  The  first  series  of  tests  revealed  that  the  milk 
of  6,  the  second  that  the  milk  of  9,  and  the  third  that  the  milk  of  7 
dealers  contained  live,  virulent  tubercle  bacilli.  The  first  series  of 
tests  was  made  during  February  and  March,  the  second  during  April, 
May,  and  June,  and  the  third  during  November,  December,  and 
January.  The  total  number  of  samples  of  milk  tested  was  210,  and 
among  them  22,  or  10.47  per  cent,  were  found  to  be  infected  with  tuber- 
cle bacilli.  The  samples  of  infected  milk  were  obtained  from  nineteen 
dealers,  one  of  whom  sold  3,  one  2,  and  seventeen  1  each  of  the  in- 
fected samples;  hence,  among  the  total  70  dealers,  19,  or  27.1  per  cent, 
were  more  or  less  intermittently  selling  infected  milk.  It  is  quite 
clear  from  this  that,  though  only  a  little  more  than  one-tenth  of  the 
milk  contained  tubercle  bacilli  in  sufficient  numbers  for  detection, 
something  more  than  one-quarter  of  the  dealers  were  actually  proven 
to  be  selling  unsafe  milk. 

Had  Professor  Eber  continued  to  make  series  of  tests  from  time  to 
time  with  the  milk  sold  by  the  70  Leipzig  dealers,  it  is  quite 
probable  that  he  would  have  found  no  great  variation  in  the  per- 
centage of  infected  milk,  but  that  the  percentage  of  dealers  selling 
infected  milk  would  gradually  have  climbed  higher  until  a  very 
ominous  maximum  had  been  reached. 

I  do  not  wish  to  create  an  exaggerated  idea  of  the  proportion  of 
dairies  that  intermittently  distribute  tubercle  bacilli  in  milk,  because 
the  facts  are  so  grave  that,  without  exaggeration,  they  are  almost 
beyond  belief.  It  is  well,  however,  to  know  the  truth,  and,  through 
knowing  it,  to  be  convinced  that  the  milk  of  no  dairy  can  be  accepted 
as  permanently  free  from  tubercle  bacilli  unless  it  is  obtained  in  a 
clean,  wholesome  environment  from  cows  shown  by  the  application  of 
the  tuberculin  test  to  be  free  from  tuberculosis. 

We  must  bear  in  mind  here  that  infection  with  tuberculosis  does 
not  always  occur  even  after  the  germs  of  the  disease  have  been  intro- 
duced into  the  body  with  food  or  otherwise.  Various  incidents,  it 
seems,  must  fall  together  with  the  presence  of  tubercle  bacilli  in  the 
body  before  the  disease  develops.  If  this  were  not  the  case,  the  fre- 
quency with  which  dairy  products  contain  live  tubercle  bacilli  and 
the  wide  distribution  that  the  bacilli  have  in  such  products  would 
alone  be  sufficient  to  destroy  the  human  race.  As  no  one  can  say 
when  the  requisite  incidents  to  give  the  tubercle  bacillus  the  best 

<»  Translation  published  July,  190S,  as  a  pamptilet  in  the  interest  of  the  pure- 
mUk  movement,  by  J.  Wilhnan,  Shelton,  Conn. 
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chance  to  cause  disease  are  present,  the  introduction  of  tubercle  bacilli 
into  the  body  with  milk,  cream,  or  butter  every  second,  third,  or 
fourth  day,  or  only  once  weekly  or  monthly,  should  be  regarded  as 
a  danger  against  which  we  should  strive  to  protect  public  health. 

The  available  data  regarding  the  frequency  with  which  tubercle 
bacilli  occur  in  butter  and  other  dairy  products  than  milk  are  very 
meager  for  the  United  States,  but  when  we  know  that  tubercle  bacilli 
in  milk  are  transferred  to  the  cream,  butter,  cheese,  etc.,  made  from 
it,  we  can  readily  infer  how  commonly  these  products  are  infected. 
Relative  to  the  infection  of  cream  and  butter  the  following  para- 
graph from  a  report  of  the  Secretary  of  Agriculture  is  very  signifi- 
cant : « 

The  examination  of  sediment  taken  from  cream  separators  of  public  cream- 
eries throughout  the  country  has  demonstrated  the  presence  of  tubercle  bacUll 
in  about  one-fourth  of  the  samples. 

In  a  recent  publication  of  the  Bureau  of  Animal  Industry  ^  it  was 
pointed  out  that  both  the  tendency  of  tubercle  bacilli  to  rise  with 
cream  and  a  comparison  of  European  statistics  relative  to  the  fre- 
quency with  which  tubercle  bacilli  have  been  detected,  respectively,  in 
milk  and  butter  indicate  that  when  the  bacilli  are  present  in  milk 
they  will  no  doubt  be  present  in  greater  concentration  in  cream  and 
butter. 

We  can  protect  ourselves  against  the  tubercle  bacilli  that  are  dis- 
tributed in  milk  by  practicing  home  pasteurization,  but  with  butter 
this  is  not  possible,  and  it  is  therefore  desirable  that  the  milk  or  cream 
used  in  the  manufacture  of  butter  should  either  be  obtained  from 
cows  certainly  free  from  tuberculosis  or  be  pasteurized  before  it  is 
used. 

SUMMARY. 

We  have  seen  that  tuberculosis  is  the  commonest  disease  of  both, 
persons  and  dairy  cows,  and  that  persons  and  dairy  cows  are  its  com- 
monest victims;  we  know  that  dairy  products  are  indispensable  and 
that  they  are  more  commonly  eaten  in  a  raw  state  than  other  products 
from  animals;  we  have  seen  that  tuberculosis  is  an  insidious,  chronic 
disease,  and  that  tuberculous  cows  often  expel  tubercle  bacilli  long 
before  they  show  signs  of  their  diseased  condition;  we  have  seen  that 
milk  is  almost  invariably  contaminated  with  the  material  in  which 
tuberculous  cows  most  commonly  expel  tubercle  bacilli  from  their 
bodies;  we  have  seen  that  milk  is  so  often  infected  with  virulent 
tubercle  bacilli  that,  unless  we  know  it  to  be  derived  from  cows  that 
are  certainly  free  from  tuberculosis,  it  is  not  safe  to  use  it  in  a  raw 

o  Annual  Report  of  the  Secretary  of  Agriculture,  Washington,  D.  C,  1907, 
p.  30. 

*  Circular  127,  Bureau  of  Animal  Industry,  1908,  pp.  4  and  5. 
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state ;  we  have  seen  that  tubercle  bacilli  in  milk  are  transferred  to  the 
cream,  butter,  and  cheese  made  from  it,  and  may  occur  in  these  prod- 
ucts in  greater  concentration  than  in  the  milk  from  which  they  are 
derived ;  we  have  seen  that  an  excellent  medium  for  the  preservation 
of  the  life  and  virulence  of  tubercle  bacilli  is  found  in  butter  by  reason 
of  its  moist,  bland,  opaque  character;  we  have  been  told  that  the 
medical  profes^on  is  well-nigh  unanimous  in  the  view  that  tubercle 
bacilli  from  the  bovine  source  in  dairy  products  are  a  serious  menace 
to  public  health;  and  we  have  seen  that,  in  our  fight  for  the  sup- 
pression and  eventual  eradication  of  tuberculosis,  we  must  seek  to 
make  harmless  all  the  sources  from  which  tubercle  bacilli  are  expelled. 
Add  to  this  that  the  available  evidence  regarding  different  types  of 
tubercle  bacilli  shows  that  bovine  types  have  been  found  in  human 
lesions  and  human  types  in  bovine  lesions ;  that  transition  forms  con- 
nect bovine  types  directly  with  human  types ;  that  the  most  variable 
feature  about  a  tubercle  bacillus  is  the  character  that  is  used  to  clas- 
sify it  as  a  special  type;  that  tubercle  bacilli  of  human  types  have 
been  converted  into  bovine  types  and  those  of  bovine  types  into  human 
types;  and  that  tubercle  bacilli  of  the  so-called  bovine  type  are,  as 
a  general  rule,  more  virulent  than  those  of  the  human  type  for  all 
animals,  including  man-like  apes;  and  the  conclusion  is  almost  forced 
upon  us  that  the  tuberculous  dairy  cow  is,  to  say  the  very  least,  one 
of  the  most  important  sources  of  tubercle  bacilli  with  which  we  have 
to  deal. 

The  commoner  occurrence  of  tuberculosis  in  the  lung  than  in  other 
parts  of  the  body  should  not  encourage  us  to  undervalue  tubercle 
bacilli  concealed  in  articles  of  food,  as  it  has  been  shown  that  infec- 
tion may  penetrate  to  the  lung  as  easily  by  way  of  the  intestine  as 
directly  through  the  trachea  and  bronchi;  in  fact,  a  critical  consid- 
eration of  the  two  modes  of  infection — inhalation  and  ingestion — 
shows  that  the  latter  is  in  better  harmony  with  known  facts  than  the 
former. 

The  normal  channel  through  which  solid  material  from  without 
enters  the  body  is  the  digestive  canal.  It  has  been  shown  by  Nicolas 
and  Descos,  by  Ravenel,  by  Schloszmann  and  Engle,  by  Calmette  and 
his  associates,  and  by  other  bacteriologists  and  pathologists  too 
numerous  to  mention,  that  tubercle  bacilli  may  penetrate  rapidly 
through  the  healthy  walls  of  the  intestines  and  reach  the  great  tho- 
racic lymph  duct.  The  thoracic  duct  empties  its  contents  into  one 
of  the  large  veins  that  communicate  with  the  heart;  mixed  with  the 
blood  in  this  vein  the  material  from  the  duct  enters  the  heart  and  is 
pumped  directly  to  the  lung,  where  it  is  filtered  through  the  lung 
capillaries,  which  are  the  finest  and  most  complex  capillaries  of  the 
body.  If  we  recall  that  the  careful  anatomical  examinations  made 
by  Aufrecht  and  by  Calmette  and  his  associates  proved  that  the 
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tuberculous  processes  in  the  lungs  have  their  beginning  in  the  finer 
lung  capillaries  and  not  in  the  finer  air  tubes,  we  are  in  a  position  to 
conclude  that  infected  food,  much  more  than  infected  air,  is  to  be 
dreaded  as  a  cause  of  tuberculosis. 

Tuberculosis  among  dairy  cows  is  so  common  and  widespread  that 
we  can  not  hope  to  clean  all  dairy  herds  of  the  disease  for  some  time 
to  come;  hence  it  is  necessary,  for  the  protection  of  health,  to  avail 
ourselves  of  the  one  expedient  which  is  inmiediately  at  hand,  and 
that  is  pasteurization.  And  pasteurization  should  not  be  restricted 
to  milk,  but  all  milk,  cream,  etc.,  used  in  the  manufacture  of  butter, 
cheese,  and  other  dairy  products  should  be  pasteurized  unless  it  is 
obtained  from  healthy,  nontuberculous  cows  that  are  stabled  imder 
hygienic  conditions  in  an  environment  wholly  free  from  tuberculous 
infection. 

The  elimination  of  tuberculosis  from  the  dairy  herd  is  urgently 
recommended,  not  only  because  the  protection  of  public  health  re- 
quires it,  but  also  because  tuberculosis  among  cattle  is  a  serious  cause 
of  pecimiary  loss,  so  serious  indeed  that  from  the  strictly  economic 
point  of  view  it  must  be  r^arded  as  the  most  important  problem  that 
those  interested  in  animal  husbandry  can  undertake  to  solve. 
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THE  CAUSATION  AND  CHARACTER  OF  ANIMAL  TUBERCULOSIS, 
AND  FEDERAL  MEASURES  FOR  ITS  REPRESSION.^ 

By  John  R.  Mohleb,  Y.  M.  D., 
Chief  of  the  Pathological  Division. 

There  is  probably  no  disease  of  animal  or  man  which  is  at  present 
receiving  more  consideration  from  the  practitioner,  the  sanitarian,  and 
the  economist  than  tuberculosis.  Furthermore,  it  is  one  of  the  most 
prevalent  diseases,  and  is  responsible  for  more  deaths  among  people 
and  greater  financial  loss  to  stock  owners  than  any  other  affection. 
Because  of  this  widespread  interest  in  tuberculosis  and  on  account  of 
its  ravages,  which  extend  to  all  the  mammalia  as  well  as  birds  and 
reptiles,  it  has  seemed  advisable  to  present  a  brief  discussion  of  the 
character,  causation,  and  prevalence  of  tuberculosis. 

THE  VARIOUS  METHODS  OF  TUBERCULOUS  INFECTION. 

In  the  study  of  tuberculosis  the  names  of  two  scientists  stand  out 
prominently.  The  first  is  Villemin,  who  in  1865  demonstrated  by 
animal  experiments  that  tuberculosis  was  an  infectious  disease;  the 
second  is  Koch,  who  in  1882  isolated  the  causative  factor  of  the 
disease,  Baoillics  tuberculosis.  This  bacillus  is  the  only  cause  of 
tuberculosis,  and  is  always  derived  from  a  preexisting  case  of  the 
disease,  whether  in  man  or  in  animal.  Its  presence  is  readily  demon- 
strated in  the  lesions  of  the  affected  parts  as  well  as  in  certain  dis- 
charges and  secretions.  Its  peculiar  ability  to  hold  tenaciously  the 
stain  after  once' taking  up  the  color  despite  the  action  of  acids,  and 
the  difficulty  in  obtaining  a  growth  of  the  organism  on  culture  media, 
are  facts  familiar  to  bacteriologists. 

The  chief  method  by  which  the  tubercle  bacillus  enters  and  obtains 
lodgment  in  the  animal  body  is  not  so  well  known,  however,  and  to- 
day there  are  two  principal  theories  on  this  subject,  both  of  which 
have  many  adherents  among  leading  scientists.  One  opinion  which 
has  been  adhered  to  for  years  is  that  the  principal  mode  of  infection 
in  tuberculosis  is  by  the  inhalation  of  bacilli-laden  air,  thus  per- 
mitting the  almost  direct  lodgment  of  tubercle  bacilli  within  the 
lungs,  with  subsequent  development  of  pulmonary  lesions,  which  are 
generally  the  most  pronounced  alterations  present.     The  opposite 

•Presented  at  the  annual  convention  of  the  American  Veterinary  Medical 
Association,  Philadelphia,  Pa.,  September  10,  1908,  as  a  part  of  the  report  of 
the  committee  on  diseases. 
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view,  while  admitting  that  pulmonary  tuberculosis  is  by  far  the  most 
common  form  of  the  disease,  holds  that  the  lungs  become  diseased 
indirectly  as  a  result  of  the  tubercle  bacilli  entering  the  system  by  the 
mouth  (ingestion),  after  which  they  are  swallowed,  taken  up  by  the 
intestinal  lacteals  without  any  injury  to  the  intestinal  mucous  mem- 
brane, pass  into  the  thoracic  duct,  thence  into  the  venous  circulation, 
and  finally  are  filtered  out  of  the  blood  by  the  lungs.  That  this  latter 
opinion  is  correct  in  a  great  number  of  instances  is  supported  by 
numerous  careful  experiments,  and  this  is  probably  the  chief  method 
of  infection,  especially  in  animal  tuberculosis. 

That  there  are  other  channels  of  entrance  for  tubercle  bacilli  in 
addition  to  the  digestive  and  respiratory  tracts  is  evident  by  a  study 
of  such  localized  lesions  as  the  tuberculous  genitals  of  a  bull,  or  a 
local  tuberculous  arthritis  of  the  hock  joint,  indicating,  respectively, 
infection  by  way  of  the  genital  tract  and  by  direct  inoculation 
through  the  skin.  Hereditary  transmission,  or  congenital  tubercu- 
losis in  the  offspring,  is  evidently  more  frequent  in  cattle  than  in 
man,  but  nevertheless  it  must  be  considered  as  a  rare  form  of  infec- 
tion. In  the  few  cases  of  fetal  tuberculosis  that  have  come  under 
the  writer's  observation,  lesions  of  the  maternal  placenta  were  always 
in  evidence.  However,  infection  could  occur  by  means  of  the  semen, 
although  such  cases  are  believed  to  be  exceedingly  rare. 

Hereditary  transmission  is  therefore  not  to  be  regarded  as  an 
important  cause  of  tuberculosis;  the  cause  is  rather  to  be  found  in 
some  form  of  exposure  to  infection  after  birth  has  taken  place.  Pre- 
disposing causes  which  arise  from  insanitary  conditions,  lowered 
vitality,  exposure,  forced  development,  etc.,  only  are  responsible  for 
giving  the  true  cause  (Bacilhis  tuberculosis)  an  opportunity  for  lodg- 
ment and  development,  or  better  facilities  for  propagation  in  case 
the  lesions  are  already  present. 

COMPARATIVE  STUDY  OF  TUBERCLE  BACILLI. 

The  greatest  interest  attaches  to  the  relationship  of  tubercle  bacilli 
as  found  in  their  several  hosts.  This  relationship  between  the 
tubercle  bacilli  recovered  from  the  various  species  of  mammals,  birds, 
fishes,  and  reptiles  is  certainly  very  intimate.  It  may  be  that  the 
slight  differences  which  may  now  be  demonstrated  between  the  differ- 
ent types  of  tubercle  bacilli  have  been  of  slow  development,  and  due 
to  their  environment,  to  differences  in  the  temperatures  at  which  they 
have  been  forced  to  live,  and  to  differences  in  the  amount  and  quality 
of  the  nutrition  with  which  they  have  been  supplied.  Whatever  the 
variations  between  the  types,  they  are  not  great  enough  to  prevent 
the  successful  interchange  of  tubercle  bacilli  by  means  of  inocula- 
tions between  representative  hosts  of  the  several  types. 


Digitized  by 


Google 


CAUSATION  AND  CHARACTER  OF  ANIMAL  TUBERCULOSIS.        157 

The  slow  but  gradual  transformation  of  certain  growths  of  tubercle 
bacilli  should  not  be  considered  such  an  impossibility.  Other  forms 
of  bacterial  life  yield  to  the  peculiar  influences  of  their  environment, 
and  why  should  not  the  tubercle  bacillus  be  equally  susceptible  to 
change?  In  fact,  experiments  have  been  conducted  which  show  con- 
clusively that  some  tubercle  bacilli  may  be  transformed  in  form, 
pathogenicity,  and  cultural  characteristics  as  well.  More  than  this, 
cultures  which  seem  incapable  of  attacking  certain  species  of  test 
animals  with  the  degree  of  severity  which  one  would  expect,  in  view 
of  their  average  virulence  for  animals  of  other  species,  may  be  brought 
to  change  their  peculiar  affinities  until  they  will  prove  virulent  for 
a  species  of  animal  formerly  resistant. 

An  interesting  experiment  was  recently  made  in  the  Pathological 
Division  by  cultivating  a  bovine  bacillus  upon  sterilized  human 
blood.  After  three  months'  growth  upon  this  medium  the  bacilli 
became  transformed  into  long,  beaded  organisms  which  grew  more 
readily  than  upon  dog  or  bovine  serum,  and  closely  simulated  the 
human  type  of  bacilli.  They  had  evidently  assumed  a  more  sapro- 
phytic character  and  were  capable  of  more  rapid  accommodation 
to  cultural  exigencies  as  a  result  of  some  constituent  of  the  human 
blood. 

RELATION  TO  PUBLIC  HEALTH. 

The  latest  researches  into  the  question  of  inter transmissibility  of 
tubercle  bacilli  from  various  sources  have  shown  that  Koch's  doctrine, 
enunciated  in  1901,  is  not  warranted.  Variations  do  occur  among 
tubercle  bacilli  as  among  other  forms  of  bacteria,  but  they  are  not  con- 
stant. It  is  well  known  that  Koch  demanded  as  a  criterion  of  the  ani- 
mal origin  of  tuberculosis  observed  in  man  the  proof  that  cattle,  when 
injected  with  human  tubercle  bacilli,  will  contract  tuberculosis. 
Decisive  proofs  of  such  infection  have  now  been  obtained  not  only 
by  the  German  Commission  on  Tuberculosis,  which  was  appointed 
at  Koch's  request,  but  also  by  the  Royal  English  Commission,  besides 
numerous  French,  Dutch,  English,  Scandinavian,  Austrian,  and 
American  investigators.  In  fact,  there  have  been  so  many  instances 
on  record  of  bovine  tubercle  bacilli  having  been  recovered  from 
human  tissues,  and  of  instances  of  butchers  and  others  receiving 
accidental  infections  of  the  skin  directly  from  bovine  lesions,  that  it 
appears  entirely  proven  that  man  is  susceptible  to  tuberculosis  caused 
by  bovine  bacilli.  This  view  was  crystallized  in  a  resolution  adopted 
by  the  International  Congress  on  Tuberculosis  recently  held  in  Wash- 
ington, D.  C,  as  follows: 

Resolved,  That  preventive  measures  be  coutinued  against  bovine  tuberculosis, 
and  that  the  possibility  of  the  propagation  of  this  infection  to  man  be  recognized. 
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While  the  presence  of  bovine  tubercle  bacilli  in  human  beings  is 
seen  to  be  not  infrequent,  no  definite  conclusions  can  be  drawn  at 
present  as  to  the  extent  of  such  infection,  owing  to  the  lack  of  data 
on  the  subject.  But  the  fact  that  tubercle  bacilli  of  one  species  may 
be  transmitted  to  an  animal  of  a  different  species  or  to  man  makes 
it  apparent  that  any  preventive  methods  for  controlling  tuberculosis, 
to  be  successful,  must  take  into  consideration  all  species  of  animals 
which  are  susceptible  to  tuberculosis. 

DANGER   FROM    MILK   AND    MEAT. 

The  most  fraquent  sources  of  danger  from  bovines  to  man,  and  the 
only  ones  to  be  considered,  are  the  milk  and  the  meat  of  tuberculous 
animals.  The  fact  that  most  of  the  cases  of  bovine  tuberculosis  occur- 
ring in  man  are  cases  of  infantile  tuberculosis  points  with  grave 
suspicion  to  the  milk  rather  than  to  the  meat  supply.  That  milk 
coming  from  a  tuberculous  udder  is  capable  of  transmitting  the  infec- 
tious principle  requires  no  further  argument.'  It  has  been  equally 
well  established  that  in  advanced  generalized  tuberculosis  the  udder 
may  excrete  tubercle  bacilli  without  showing  any  indication  of  being 
affected.  Other  experiments  have  demonstrated  that  tubercle  bacilli 
may  be  eliminated  by  cows  affected  with  tuberculosis  to  a  degree  that 
can  only  be  detected  by  the  tuberculin  test,  so  that  in  a  herd  of  cows 
in  the  various  stages  of  tuberculosis  it  is  to  be  expected  that  some  of 
them  will  excrete  tuberculous  milk,  which,  when  mixed  with  other 
cows'  milk,  makes  the  entire  product  dangerous. 

The  ease  with  which  tubercle  bacilli  may  be  eliminated  by  the  udder 
was  strikingly  illustrated  by  an  experiment  conducted  by  the  British 
Royal  Commission,  in  which  a  cow,  injected  with  human  tubercle 
bacilli  under  the  skin  of  the  shoulder,  began  excreting  tubercle  bacilli 
from  the  mammary  gland  seven  days  later,  and  continued  to  do  so 
until  its  death  from  generalized  tuberculosis  thirty  days  after  inocu- 
lation. Furthermore,  Titze,  of  the  Kaiserliche  Gesundheitsamte, 
proved  that  human  tubercle  bacilli  when  injected  into  the  jugular 
vein  of  milch  cows  may  be  excreted  with  the  milk.  In  his  first 
experiment  the  excretion  of  the  bacilli  began  in  the  third  week  and 
continued  until  the  one  hundred  and  forty-fourth  day.  In  a  subse- 
quent test  tubercle  bacilli  began  to  be  excreted  after  twenty-four 
hours,  but  no  tubercle  bacilli  could  be  found  after  ninety-nine  days. 
In  both  these  cows  only  the  milk  from  the  left  hind  quarter  proved 
to  be  infectious.  It  has  been  shown  by  Gaffky  and  Eber  in  Ger- 
many, and  Schroeder  in  this  country,  that  even  when  the  tubercle 
bacilli  are  not  excreted  by  the  udder  the  dust  and  manure  of  the 
stable  where  the  diseased  animals  are  kept  are  in  many  cases  contami- 
nated with  tubercle  bacilli.    This  contaminated  material  may  readily 
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pollute  the  milk  during  the  process  of  milking,  even  though  the  milk 
comes  from  a  healthy  cow.  The  importance  of  this  method  of  infect- 
ing milk  can  not  be  too  greatly  emphasized  when  it  is  known  that 
cattle  with  slight  alterations  in  the  lungs  frequently  raise  tuberculous 
mucus  into  the  pharynx  while  coughing,  and  by  swallowing  this 
material  contaminate  the  feces. 

Having  ascertained  the  grave  and  positive  danger  to  man  of  tuber- 
culous milk  it  becomes  necessary  to  determine  if  tuberculous  meat 
contains  the  infectious  agent,  and  if  it  can  reproduce  the  disease  in 
animals  fed  or  injected  with  it.  Through  the  extensive  experiments 
of  numerous  investigators  much  evidence  has  been  accumulated,  to 
the  effect  that  meat  of  animals  affected  with  generalized  tuberculosis 
may  contain  virulent  tubercle  bacilli.  The  experiments  of  Kastener, 
Hoefnagle,  and  Westenhoeffer  are  especially  of  interest,  as  well  as 
of  great  importance,  because  they  took  into  consideration  the  extent, 
character,  and  condition  of  the  tuberculous  lesions.  In  one  series  of 
tests  Kastener  fed  to  experiment  animals  meat  from  cattle  which  were 
affected  with  localized  tuberculosis,  the  carcasses  of  which  had  been 
passed  for  food.  In  this  series  he  could  not  obtain  a  single  positive 
result,  while  with  meat  of  condemned  tuberculous  carcasses  his  results 
in  every  instance  were  positive.  It  is  therefore  apparent  that  the 
condemnation  of  tuberculous  meat  is  carried  out  not  only  from  an 
esthetic  standpoint,  but  because  there  is  sufficient  proof  at  hand  which 
poitits  to  the  danger  that  might  arise  from  the  ingestion  of  such  meats. 
For  this  reason  it  appears  desirable  to  have  all  products  coming  from 
animals  affected  with  tuberculosis,  as  well  as  the  slaughter  and  dis- 
posal of  such  animals,  placed  under  the  supervision  of  an  experienced 
inspector.  Since  the  flesh  of  all  tuberculous  animals  is  not  equally 
dangerous,  there  must  be  rational  discrimination  between  the  meat  of 
slightly  or  locally  diseased  carcasses  and  that  of  the  more  extensively 
diseased  carcasses,  the  former  having  experimentally  given  negative 
results,  the  latter  proving  to  be  infectious. 

PREVALENCE  OF  TUBERCULOSIS. 

It  is  a  well-known  fact  that  tuberculosis  is  the  most  serious  disease 
with  which  the  American  farmer  has  to  contend.  It  is  widely  spread 
among  cattle  and  is  yearly  appearing  with  increased  frequency 
among  our  hogs.  In  addition,  centers  of  poultry  infection  are  re- 
cently being  recorded  in  various  parts  of  the  country,  which  fact  is 
naturally  leading  to  great  uneasiness  among  breeders  of  purebred 
fowls.  There  are  other  losers  besides  the  farmer  and  poultry  man,  as 
the  owners  and  keepers  of  menageries  and  zoological  parks  are  forced 
to  pay  heavy  animal  toll  to  the  ravages  of  tuberculosis.  Monkeys 
and  deer  when  kept  in  captivity  rapidly  succumb  to  tuberculous  infec- 
tion, while  animals  of  the  raccoon  and  beaver  families,  and  occa- 
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sionally  some  member  of  the  bird  tribes,  will  give  evidence  of  their 
susceptibility  to  the  disease. 

Infection  of  cattle  and  hogs  is  most  frequently  seen  in  districts  in 
which  dairy  interests  are  prominent,  but  the  arid  southwestern  plaii^ 
and  even  the  Pacific  mountain  regions  are  not  totally  free.  The 
losses  from  tuberculosis  to  the  farmers  of  this  <;ountry  can  hardly 
be  appreciated  or  calculated.  There  were  condemned  during  the 
fiscal  year  1908  by  the  inspectors  of  the  Bureau  of  Animal  Industry 
24,371  whole  carcasses  of  beef  and  77,584  whole  carcasses  of  hogs, 
as  well  as  a  much  greater  number  of  parts  of  carcasses.  State 
dairy  inspectors  condemn  numerous  dairy  cows  for  tuberculosis,  and 
large  numbers  are  slaughtered  at  small  private  slaughterhouses  where 
no  record  of  numbers  or  values  is  kept.  Breeders  of  purebred  cattle 
are  also  forced  to  bear  heavy  burdens  through  losses  of  valuable 
breeding  animals  and  through  the  disturbance  of  their  trade  with 
would-be  purchasers.  In  this  connection  it  may  be  stated  that  the 
breeder  of  purebred  stock  who  is  in  position  to  warrant  his  stock 
as  free  from  tuberculosis  will  find  such  guaranty  to  be  a  valuable 
recommendation  for  his  herd,  and  satisfactory  sales  will  no  doubt 
result,  which  could  not  be  made  from  a  herd  in  which  tuberculosis 
was  suspected. 

The  recent  awakening  of  interest  in  the  matter  of  obtaining  pure 
milk  supplies  for  our  various  cities  and  towns,  41  of  which  have 
tuberculin-test  ordinances,  has  led  to  the  application  of  this  test  to 
many  dairy  herds.  The  extent  of  tuberculosis  detected  in  these 
cases  by  the  use  of  Bureau  tuberculin  has  varied  in  the  several  States 
from  2.79  to  19.G9  per  cent. 

It  has  been  estimated  in  the  Bureau  of  Animal  Industry  that  the 
annual  sum  that  may  be  charged  to  loss  and  depreciation  through 
tuberculosis  in  cattle  and  hogs  is  in  the  neighborhood  of  $23,000,000. 

The  increasing  frequency  with  which  tuberculosis  is  being  discov- 
ered among  flocks  of  fowls  and  pigeons  calls  attention  to  another 
source  of  considerable  loss  through  this  disease.  These  centers  of 
avian  infection  are  widely  separated,  having  been  found  on  the 
Pacific  coast,  along  the  Hudson  River,  and  at  intermediate  points. 
In  all  of  the  flocks  attacked  and  examined  it  has  been  noted  that  the 
spread  of  the  disease  among  the  birds  has  been  very  rapid,  and  so 
virulent  has  the  infection  proved  that  only  a  few  of  the  individuals 
in  a  flock  escape  after  the  infection  has  become  established.  The  dis- 
ease is  spread  readily  from  bird  to  bird  by  way  of  the  digestive  tract ; 
and  from  the  well-known  habit  of  fowls  picking  their  food  out  of 
dirt,  and  even  from  manure  piles,  it  is  evident  that  the  infection  will 
be  quickly  taken  up  by  the  healthy  members  of  the  flock. 
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FEDERAL  WORK  IN  SUPPRESSING  TUBERCULOSIS. 

Inasmuch  as  there  are  already  thirteen  States  enforcing  laws  re- 
garding the  entrance  of  tuberculous  cattle,  other  States  will  naturally 
follow  sooner  or  later  in  order  to  avoid  becoming  the  dumping  ground 
of  tuberculous  cattle  not  permitted  entry  into  the  first-mentioned 
States.*  While  the  laws  in  these  States  differ  much  in  detail,  the 
general  plan  is  to  require  that  cattle  introduced  for  breeding  or 
dairy  purposes  be  tested  with  tuberculin  and  their  healthfulness 
certified  by  the  authorities  of  the  State  from  which  they  originate, 
or,  failing  in  this,  by  the  authorities  of  the  State  in  which  they  are 
destined  to  remain.  With  a  large  number  of  States  demanding  the 
tuberculin  test  for  all  breeding  and  dairying  cattle  entering  therein, 
the  establishment  of  tuberculin  testing  stations  at  appropriately 
situated  stock  yards  for  the  inspection  of  cattle  about  to  be  shipped 
interstate  will  no  doubt  become  a  necessity,  both  from  an  economic  as 
well  as  a  sanitary  standpoint,  and  such  work  will  naturally  come 
under  the  supervision  of  the  Federal  Government. 

The  Bureau  of  Animal  Industry  is  already  doing  much  toward 
reducing  and  preventing  tuberculosis  in  the  United  States,  which 
action  is  indicativje  of  what  may  be  expected  in  the  future.  About 
eight  years  ago  the  Bureau  endeavored  to  assist  the  individual  States 
in  guarding  against  infection  from  foreign  countries  by  requiring 
cattle  imported  from  such  countries  to  be  accompanied  by  a  certifi- 
cate of  healthfulness  shown  by  a  tuberculin  test  made  by  an  official 
veterinarian,  while  those  coming  through  the  quarantine  stations 
were  tested  by  the  superintendents  during  the  period  of  detention. 

Two  objectionable  features  led  to  a  change  in  these  methods.  The 
first  was  the  frequently  unsatisfactory  certificates  of  tests  made  in 
the  country  of  origin,  and,  second,  the  loss  which  was  inevitable  in 
case  any  of  the  imported  cattle  reacted  after  reaching  the  United 
States.  To  overcome  these  objections,  the  Bureau  in  1900  detailed 
one  inspector  to  Great  Britain  and  another  along  the  Canadian  bor- 
der for  the  purpose  of  testing  all  cattle  intended  for  export  to  this 
country,  in  order  that  only  healthy  cattle  would  be  brought  in.  This 
practice  still  continues  in  Great  Britain,  but  reciprocity  has  been 
established  with  the  Canadian  authorities  by  which  we  accept  tuber- 
culin-test certificates  from  any  of  their  official  veterinarians.  The 
benefit  derived  from  this  regulation  is  indicated  from  the  fact  that 
the  inspector  in  Great  Britain  has  rejected  on  account  of  tuberculosis 
as  high  as  33  per  cent  of  all  the  cattle  tested  by  him  in  one  year  for 
shipment  to  this  country,  and  a  large  number  of  badly  diseased  herds 
have  been  located  from  which  no  importations  are  permitted. 

*  Since  this  was  penned — in  fact  since  January  1,  1909 — nineteen  additional 
States  have  enacted  laws  regarding  the  tuberculin  testing  of  Incoming  cattle, 
making  thirty-two  States  having  such  laws. 
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Similarly,  the  Bureau  has  had  occasion  to  test  with  tuberculin  a 
large  number  of  purebred  cattle  intended  for  shipment  into  Canada, 
Argentina,  Uruguay,  and  other  countries  requiring  such  certificates 
of  health ;  and  the  breeders  of  full-blooded  cattle  are  also  being  en- 
couraged and  assisted  by  the  Bureau  in  cleaning  their  herds.  By 
such  testing,  new  centers  of  infection  are  located,  advice  is  given  to 
the  breeders  as  to  the  best  methods  for  controlling  the  disease,  and 
the  State  authorities  are  notified  for  such  action  as  they  may  deem 
advisable. 

Furthermore,  the  meat-inspection  service  during  the  past  two  years 
has  been  used  as  an  adjunct  in  determining  the  extent  and  prevalence 
of  tuberculosis  in  individual  States.  This  has  been  accomplished  by 
obtaining  all  available  information  concerning  each  lot  of  tuber- 
culous animals  slaughtered,  and  in  case  these  animals  can  be  traced 
back  to  the  farm  whence  they  came,  the  breeder  or  feeder,  as  the 
case  may  be,  is  notified  concerning  the  post-mortem  findings  on  his 
animals,  and  likewise  the  State  veterinarian  or  sanitary  officer  is 
informed,  in  order  that  the  testing  of  the  remainder  of  the  herd 
and  the  disinfection  of  the  premises  may  be  properly  carried  out. 

In  order  to  prevent  as  far  as  possible  the  interstate  traffic  which  has 
evidently  been  going  on  in  cattle  that  had  reacted  to  the  tuberculin 
test,  the  Secretary  of  Agriculture  in  1907  issued  a  notice  classifying 
tuberculosis  as  one  of  the  contagious  diseases  to  be  controlled  under 
the  law,  and  calling  attention  to  the  fact  that  it  was  an  offense 
against  the  law  to  drive  or  transport  cattle  that  were  known  to  be 
tuberculous  across  State  lines.  While  the  fact  that  such  action  is 
illegal  may  not  cause  it  to  be  entirely  stopped,  law-abiding  citizens 
will  conform  to  the  law,  and  with  the  earnest  prosecution  of  all 
cases  of  violation  detected  this  practice  will  be  greatly  reduced. 
Notice  has  been  furnished  railroad  and  steamship  companies,  cattle 
raisers,  and  stock  papers  that  it  is  a  violation  of  the  Federal  statutes 
to  ship  animals  affected  with  tuberculosis  from  one  State  to  another, 
and  the  only  hardship  it  occasions  is  with  stock  owners  in  one  State 
who  are  unable  to  send  their  cattle  to  a  packinghouse  center  located 
in  close  proximity  in  an  adjoining  State.  However,  the  benefits  of 
such  an  order  are  so  superior  that  they  greatly  overcome  the  few 
disadvantages. 

Congress  has  also  granted  power  to  the  Department  of  Agricul- 
ture to  examine  and  report  upon  the  results  obtained  from  the  use 
of  various  kinds  of  tuberculin  sold  in  this  country.  This  power  of 
keeping  the  public  informed  upon  the  value  of  such  an  important 
biological  product  as  tuberculin  came  none  too  soon,  for  worthless 
tuberculin  has  been  found  on  the  market,  and  there  can  be  no 
question  that  many  inconsistent  results — results  which  were  embar- 
rassing to  the  testers  and  caused  dissatisfaction  among  the  stockmen — 
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from  the  use  of  different  tuberculins  can  be  explained  by  the  inertness 
of  certain  of  these  products. 

The  testing  of  a  few  dairy  herds  near  the  District  of  Columbia 
showed  the  widespread  distribution  of  tuberculosis  and  the  serious 
extent  to  which  it  prevailed  among  the  cattle  in  that  vicinity.  This 
knowledge,  coupled  with  the  agitation  of  the  citizens  of  Washington 
for  a  pure  milk  supply,  led  the  Bureau  to  volunteer  to  test  all  herds 
supplying  Washington  with  milk,  provided  the  owners  would  agree 
to  disinfect  the  premises  afterwards  and  endeavor  so  far  as  possible 
to  keep  their  herds  free  of  this  disease.  The  herds  belonging  to 
Government  institutions  and  other  public  organizations  in  various 
parts  of  the  country  have  likewise  been  tested  by  the  Bureau,  not 
only  as  a  repressive  measure,  but  also  as  an  object  lesson  for  the 
owners  of  other  dairy  herds  in  their  vicinity. 

Since  1893  the  Bureau  has  been  constantly  assisting  some  of  the 
States  in  controlling  tuberculosis  by  preparing  and  distributing 
tuberculin  to  their  State  and  municipal  health  authorities  and  san- 
itary officers,  and  during  the  last  few  years  the  demand  has  been 
greatly  increased,  215,000  doses  having  been  sent  out  in  the  past  year. 

In  the  appropriation  act  for  the  Department  of  Agriculture  for 
the  fiscal  year  1909  Congress  authorized  a  study  of  the  extent  and 
prevalence  of  tuberculosis  in  the  United  States.  In  order  to  deter- 
mine these  facts  both  quickly  and  accurately  the  work  will  neces- 
sarily be  undertaken  in  those  States  where  cooperation  can  be  ob- 
tained, not  only  from  the  standpoint  of  organization  and  funds,  but 
also  with  reference  to  having  proper  laws  regarding  the  entry  of 
tuberculous  cattle ;  in  other  words,  it  will  be  the  object  to  help  those 
States  that  are  endeavoring  to  help  themselves.  Already  several  vet- 
erinary inspectors  have  been  stationed  at  important  shipping  points 
for  the  purpose  of  accommodating  shippers  who  desire  to  have  cattle 
tested  which  are  destined  for  States  requiring  the  tuberculin-test 
certificates,  and  while  this  work  at  present  is  entirely  voluntary,  the 
establishment  of  a  large  number  of  such  points  would  probably  fol- 
low if  more  States  had  compulsory  tuberculin-test  laws. 

It  will  therefore  be  seen  that  a  constantly  increasing  activity  rela- 
tive to  the  suppression  of  tuberculosis  is  being  manifested  by  the 
Bureau  of  Animal  Industry,  and  I  believe  the  day  is  not  far  distant 
when  all  breeding  and  dairy  cattle  crossing  State  lines  will  be  re- 
quired to  show  a  tuberculin-test  bill  of  health.  A  great  impulse 
will  be  given  this  subject  in  consequence  of  the  educational  propa- 
ganda resulting  from  the  International  Congress  on  Tuberculosis 
held  in  Washington.  If  the  States  themselves  would  all  enact  such 
laws,  the  enforcement  of  an  order  for  the  testing  of  the  above  classes 
of  cattle  entering  interstate  commerce,  and  the  appointment  of  vet- 
erinary tuberculin  testers  by  the  Government  to  all  the  principal 
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shipping  centers,  would  be  more  likely  to  follow.  In  this  event  it 
probably  would  not  be  long  before  the  country  would  be  divided  into 
districts  for  the  eradication  of  tuberculosis,  as  it  is  at  present  in  the 
South  for  the  repression  of  the  fever  tick,  and  in  the  West  for  the 
extermination  of  the  cattle  and  sheep  scab  mites. 

The  effort  to  control  tuberculosis  is  a  most  reasonable  and  proper 
one,  and  if  conservatively  directed  should  receive  the  support  of 
every  friend  of  the  cattle  industry.  Not  only  is  tuberculosis  a  disease 
to  be  dreaded  because  of  the  value  of  the  cattle  which  it  injures  or 
destroys,  but  its  existence  is  believed  by  the  best  sanitary  authorities  • 
to  be  a  serious  menace  to  the  health  of  the  consumers  of  meat  and 
dairy  products.  The  individual  States  therefore  have  good  reason 
for  desiring  to  stop  the  importation  from  other  States  of  tuberculous 
animals  and  for  adopting  measures  intended  to  lessen  or  control  the 
disease  within  their  own  borders.  The  herds  of  the  United  States 
are  far  less  seriously  affected  with  tuberculosis  than  are  those  of 
European  countries,  and  the  proportion  of  animals  affected  in 
Europe  indicates  both  the  danger  which  threatens  our  herds  if  the 
disease  is  allowed  to  progress  here,  and  the  importance  of  thorough 
measures  to  prevent  it  from  becoming  as  prevalent  in  this  country  as 
it  Is  in  that  part  of  the  world. 
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THE   TRANSMISSION    OF  AVUN   TUBERCULOSIS   TO 

MAMMALS. 

By  John  R.  Mohler,  V.  M.  D.,  Chief  of  the  Pathological  Division, 

AND 

Henby  J.  Washburn,  D.  V.  S.,  Senior  Pathologist,  Pathological  Division, 
INTRODUCTORY  REMARKS. 

The  ravages  of  tuberculosis  in  the  avian  family  are  so  patent  that 
the  gravity  and  increasing  prevalence  of  this  affection  must  not  be 
ignored.  The  first  outbreak  of  fowl  tuberculosis  in  the  United 
States  was  reported  by  Pemot  in  Oregon  during  1900.  The  disease 
has  since  been  located  in  California  by  Moore  and  Ward  in  1903, 
in  Canada  by  Higgins  in  1905,  in  New  York  by  Burnett  in  1907,  and 
in  Michigan  by  the  Bureau  of  Animal  Industry  in  1907.  Four  other 
outbreaks  of  avian  tuberculosis  have  been  studied  by  the  Pathological 
Division  since  1907,  which  indicates  the  probability  of  the  disease 
being  much  more  extensive  in  its  depredations  than  has  hitherto 
been  realized.  Other  writers  have  reported  tuberculosis  among 
poultry,  but  the  failure  to  make  bacteriological  demonstrations  makes 
these  reports  useless  as  scientific  evidence. 

In  the  cases  investigated  by  the  Pathological  Division  both  dead 
and  live  birds  were  received,  showing  in  some  instances  incipient  and 
in  others  generalized  tuberculosis,  as  attested  by  microscopic  demon- 
stration of  the  tubercle  bacillus,  and  the  feeding  experiments  car- 
ried on  afterwards  resulted  successfully  in  from  three  to  five  months. 
The  importance  of  continued  investigation  in  this  direction  is  shown 
by  the  fact  that  numerous  vague  diagnoses  under  the  title  of  liver 
disease,  spotted  liver,  "going  light,"  rheumatism,  etc.,  are  common 
among  poultry  raisers,  some  of  which  in  the  above-mentioned  demon- 
strations have  been  proved  to  be  tuberculosis,  thus  suggesting  that 
avian  tuberculosis  is  rapidly  becoming  disseminated.  The  finding 
by  all  investigators  of  multitudes  of  tubercle  bacilli  in  the  feces  sug- 
gests the  ease  with  which  the  disease  may  be  spread  throughout  the 
flock.  And  it  must  be  admitted  in  the  present  state  of  our  knowl- 
edge of  this  disease  in  mammals  and  birds  that  the  appearance  of 
tuberculosis  in  a  flock  of  chickens  or  other  poultry  opens  up  for  that 
locality  all  the  questions  connected  with  this  malady. 

Rivolta,  Straus,  and  other  writers  early  demonstrated  the  fact 
that  after  tubercle  bacilli  have  been  retained  for  generations  in  the 
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tissues  of  fowls  they  will  not  readily  affect  mammals.  Conversely, 
mammalian  tubercle  bacilli  are  said  to  affect  fowl  very  infrequently ; 
in  fact,  many  noted  bacteriologists  affirm  most  positively  that  it  is 
utterly  impossible  by  any  manner  of  infection  or  inoculation  to  infect 
fowls  with  mammalian  tubercle  bacilli.  It  becomes,  therefore,  of 
interest  to  investigate  any  case  in  which  tuberculosis  seems  to  have 
been  conveyed  by  natural  means  of  transfer  from  birds  to  mammals, 
or  vice  versa.  It  is  furthermore  very  interesting  to  study  the  rela- 
tions between  tubercle  bacilli  from  various  species  of  animals  and  to 
make  test  inoculations  upon  all  available  species  of  laboratory 
animals  with  as  many  varieties  of  cultures  as  may  be  obtainable. 

HISTORY  OF  THE  PRESENT  INVESTIGATION. 

The  occurrence  of  an  outbreak  of  tuberculosis  among  the  poultry 
on  a  ranch  in  Oregon  which  seemed  to  be  extending  to  the  swine  of 
the  same  farm,  causing  many  of  them  to  be  condemned  as  tubercu- 
lous when  inspected  at  the  abattoir,  presented  an  opportunity  for 
inaugurating  a  systematic  study  of  this  outbreak,  especially  in  regard 
to  the  transmissibility  of  the  disease  from  the  birds  to  the  hogs  that 
were  kept  near  them  upon  the  home  ranch,  and  also  to  other  mam- 
mals experimentally. 

This  outbreak  was  called  to  our  attention  by  Dr.  S.  W.  McClure, 
an  inspector  of  this  Bureau  located  in  Oregon,  in  the  following 
report : 

The  history  of  this  infection  is  somewhat  interesting.  About  one  year  ago 
Mr.  B.  had  65  grown  chickens;  one  or  two  of  them  were  noticed  to  be  sick, 
and,  after  a  lingering  illness,  died.  About  three  months  later  other  meml>ers 
of  the  flock  became  affected  and  died  in  the  same  manner.  Altogether  about 
30  of  the  65  died  during  the  last  six  months,  several  of  which  were  examined 
by  the  owner  and  found  to  be  in  the  same  condition  as  those  which  we  exam- 
ined. He  now  has  remaining  less  than  20  of  his  original  flock,  and  most  of 
them  are  affected  with  the  disease.  These  chickens  are  in  the  yard  with  al>out 
30  hogs,  and  those  that  have  died  have  been  consumed  by  the  hogs.  He  has 
slaughtered  some  of  the  hogs  lately  and  has  found  their  livers  affected  exactly 
similarly  to  those  of  the  chickens. 

The  facts  shown  in  this  letter  and  reports  from  a  neighboring 
abattoir  which  confirmed  the  presence  of  tuberculosis  in  the  swine 
made  further  investigation  desirable,  especially  as  there  was  noth- 
ing in  the  history  of  the  outbreak  among  the  hogs  to  indicate  that 
they  derived  their  infection  from  tuberculous  cattle  or  their  products. 
Several  fowls  were  therefore  secured  and  shipped  to  the  laboratory 
at  Washington.    The  following  letter  accompanied  them : 

The  four  hens  forwarded  were  secured  from  the  ranch  of  Mr.  B.  referred 
to  In  my  previous  letter.  These  are  all  the  chickens  that  he  has  left.  On  my 
earUer  visit  to  this  ranch  I  found  hens  that  presented  no  physical  symptoms 
whatever,  and  yet  they  showed  on  post-mortem  the  advanced  lesions  of  tuber- 
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culoeis.  Mr.  B.'s  turkeys  all  died  of  taberculosls.  The  turkey  that  is  included 
in  this  shipment  was  secured  from  an  adjoining  ranch  owned  by  Mr.  R.  Mr. 
R.*8  chickens  mix  with  the  chickens  of  Mr.  B.,  and  a  great  many  of  them  were 
tubercular  and  have  been  killed.  His  turkeys  had  all  died  except  the  one  which 
I  am  forwarding. 

Some  of  the  affected  livers  from  the  tuberculous  swine  were  ob- 
tained at  the  abattoir  and  were  mailed  to  the  laboratory  at  Wash- 
ington, where  attempts  were  made  to  study  the  character  of  the 
bacilli  which  caused  the  lesions.  Owing  to  the  distance  that  it  was 
necessary  to  send  these  specimens  the  bacilli  could  only  be  studied 
as  to  their  morphology  after  their  arrival  at  the  laboratory,  as  the 
material  (formalin)  in  which  they  were  packed  made  cultivation 
impossible. 

The  morphology  presented  by  the  tubercle  bacilli  from  the  hog 
specimens  upon  examination  offers  by  no  means  a  satisfactory  basis 
upon  which  to  support  their  classification.  The  form  of  tubercle 
bacilli  may  be  changed  so  quickly  by  alterations  in  their  surroundings 
that  we  believe  that  no  decision  as  to  the  type  of  any  particular 
specimen  of  tubercle  bacilli  should  ever  be  given  until  more  extended 
observations  have  been  made.  Hence  the  experiments  mentioned 
below,  made  by  feeding  these  infected  fowls  to  hogs  and  obtaining 
well-defined  cases  of  hog  tuberculosis,  serve  to  complete  the  evidence 
which  could  not  be  obtained  from  the  hog  tissues  forwarded. 

FEEDING   AND   INOCULA^ON   EXPERIMENTS. 

There  was  not  much  in  the  general  appearance  of  the  fowls  on  their 
arrival  at  the  laboratory  to  give  one  a  suspicion  that  they  were  sick. 
They  were  all  adult  Plymouth  Rocks,  with  evident  good  appetites, 
and  they  moved  about  in  a  strong,  active  manner.  With  two  of  them, 
however,  it  was  noticed  that  their  combs  and  wattles  were  not  quite 
so  bright  as  they  should  have  been.  These  two  birds  were  selected 
for  the  beginning  of  the  test.  They  were  killed  and  examined,  and 
then,  in  order  to  make  the  experiment  correspond  as  closely  as  pos- 
sible with  the  conditions  under  which  the  disease  had  apparently 
been  transmitted  from  fowls  to  hogs  in  Oregon,  the  viscera  were  at 
once  fed  to  two  young  tuberculin-tested  pigs  between  2  and  3  months 
of  age. 

At  the  autopsy  of  hen  No.  1  the  spleen  was  found  to  be  about  three 
times  its  normal  size  and  thickly  covered  with  tuberculous  nodules. 
The  liver  was  thickly  sown  with  small  white  foci,  and  tubercular  foci 
were  found  in  the  lymph  glands  of  the  intestinal  tract,  but  in  this  case 
no  lesions  were  noted  in  the  intestinal  walls. 

Hen  No.  2,  on  examination,  was  found  to  have  spreading  tubercu- 
lous growths  varying  from  1  to  8  millimeters  in  dia:meter  scattered 
about  in  the  liver.    These  had  the  appearance  of  actively  progressing 
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lesions.  The  spleen  was  about  twice  the  normal  size  and  thickly 
studded  with  tuberculous  nodules.  With  this  bird  the  infection  was 
extensive  along  the  intestinal  tract,  the  intestinal  walls  supporting 
numerous  tuberculous  nodules  from  the  size  of  millet  seeds  up  to  the 
size  of  beans.  These  growths  appeared  upon  all  parts  of  the  intes- 
tines, except  over  some  8  inches  of  the  posterior  part.  The  nodules 
were  quite  firm  in  consistence,  none  of  them  showing  any  tendency 
toward  pus  formation. 

In  neither  of  the  birds  was  there  any  affection  of  the  lungs,  ovaries, 
or  oviducts. 

The  viscera  from  these  two  hens  were  fed  to  pigs  Nos.  2399  and 
2400  on  October  14,  1908.  On  January  26,  1909,  or  one  hundred  and 
four  days  later,  the  animals  were  chloroformed  and  examined,  when 
the  following  conditions  were  noted : 

Pig  No.  2399  was  in  prime  condition.  Section  showed  many  small 
white  tuberculous  foci  scattered  about  in  the  submaxillary  glands, 
which  were  somewhat  enlarged.  No  lesions  were  detected  in  the 
prescapular  glands  or  in  any  organs  of  the  thoracic  cavity.  On  open- 
ing the  abdominal  cavity  a  large  proportion  of  the  mesenteric  glands 
proved  to  be  caseous,  while  the  liver  was  found  to  contain  numerous 
small  white  foci  of  tuberculosis  and  had  become  adherent  to  the 
abdominal  walls  by  means  of  tuberculous  growths  over  an  area  some 
5  by  8  centimeters  in  diameter.  Further  examination  with  the  micro- 
scope showed  that  the  spleen  also  contained  many  tubercle  bacilli 
collected  in  small  groups,  yet  without  forming  visible  necrotic 
centers. 

The  other  pig.  No.  2400,  was  also  in  excellent  condition.  Its  sub- 
maxillary glands  were  greatly  enlarged  and  contained  many  tubercu- 
lous foci,  some  of  which  were  softening  and  breaking  down.  The 
mesenteric  glands  showed  very  general  infection.  Tubercle  bacilli 
were  found  to  be  numerous  in  all  the  affected  glands. 

Here  was  the  demonstration  that  was  necessary  to  connect  avian 
with  porcine  tuberculosis,  and  there  seems  to  be  no  room  for  reason- 
able doubt  that  the  condemned  tuberculous  hogs  from  the  Oregon 
ranch  owed  their  infection  to  the  ingestion  of  the  carcasses  of  the 
affected  hens,  just  as  the  two  hogs  in  the  test  at  the  laboratory  con- 
tracted their  infection  unquestionably  through  feeding  upon  the  two 
birds.  It  was,  furthermore,  a  proof  that  danger  to  mammals  may 
exist  wherever:  tuberculous  birds  are  present. 

From  the  affected  organs  of  the  pigs  cultures  were  obtained  through 
feeding  and  inoculating  chickens,  rabbits,  and  guinea  pigs,  and  then 
transferring  the  tuberculous  tissues  so  obtained  to  artificial  culture 
media.  These  cultures  were  found  to  conform  to  the  avian  type  of 
tubercle  bacilli  in  morphological  and  biological  characteristics. 


Digitized  by 


Google 


TBANSMISSION  OP  AVIAN   TUBEBCULOSIS  TO  MAMMALS.        169 
OCCURRENCE  OF  TUBERCLE  BACILLI  IN  EGGS  OF  TUBERCULOUS  HENS. 

The  two  hens  left  of  the  original  Oregon  shipment  were  retained 
in  the  laboratory  for  several  weeks  after  the  first  two  had  been  used 
in  feeding  experiments.  On  January  6  an  egg  was  found  in  their 
cage  which  seemed  to  be  perfectly  formed  in  every  way.  It  was  care- 
fully opened  aseptically  at  the  larger  end  and  numerous  smears  were 
made  of  its  contents.  No  tubercle  bacilli  could  be  determined  by 
these  means,  so  recourse  was  had  to  guinea-pig  inoculation.  The 
syringe  was  carefully  filled  with  white  of  the  egg  without  disturbing 
the  yolk,  and  two  guinea  pigs  were  at  once  inoculated  intra-abdomi- 
nally.  Following  this  the  process  was  repeated  on  other  guinea  pigis, 
using  the  yolk  as  material  for  injection. 

Thirty-six  days  after  these  inoculations  one  of  the  guinea  pigs  that 
had  received  a  portion  of  the  white  of  the  egg  died.  On  examination 
a  degenerated  area  some  5  by  20  mm.  was  found  between  the  muscular 
layers  of  the  abdominal  walls.  This  area  appeared  inflamed  and  con- 
tained numerous  small  yellowish-white  foci,  in  which,  on  microscop- 
ical examination,  numerous  tubercle  bacilli  were  found.  The  spleen 
of  this  guinea  pig  was  enlarged  to  fully  three  times  its  natural  size 
and  was  considerably  darkened  in  color.  No  tuberculous  foci  were 
visible  in  this  organ,  but  the  presence  of  tubercle  bacilli  was  readily 
demonstrated  by  means  of  smears.  The  carcass  of  the  guinea  pig  was 
in  excellent  condition,  showing  no  emaciation. 

The  other  guinea  pig  which  received  an  inoculation  with  white  of 
egg  died  on  the  forty-third  day,  and  although  no  tuberculous  foci 
were  determined,  the  spleen  and  the  mesenteric  glands  contained 
such  numbers  of  tubercle  bacilli  as  to  produce  well-marked  lesions 
in  guinea  pigs  subinoculated  with  them.  From  these  lesions  typical 
avian  cultures  were  recovered  upon  egg  media. 

The  guinea  pigs  receiving  yolk  inoculations  failed  to  develop  tuber- 
culosis after  observation  for  sixty-eight  days,  followed  by  autopsy. ' 

On  March  24  another  egg  was  laid  by  one  of  the  hens,  but  this  egg 
was  not  quite  normal  in  appearance  and  would  at  once  attract  the 
attention  of  the  poultryman  because  of  its  diminutive  size  and  be- 
cause its  contour  formed  a  perfect  oval,  neither  end  being  materially 
broader  than  the  other.  On  opening  this  egg  the  yolk  was  found  to 
be  very  small  in  size  and  of  a  pale  yellowish- white  color.  As  in  the 
preceding  instance,  no  tubercle  bacilli  could  be  demonstrated  by 
microscopical  examination,  and  4  guinea  pigs  were  at  once  inocu- 
lated with  the  white  and  the  yolk  separately.  Fifty-eight  days  after 
inoculation  these  guinea  pigs  were  chloroformed,  when  it  was  found 
that  one  of  the  two  animals  that  had  received  inoculation  with  the 
white  of  the  egg  had  developed  evidence  of  tuberculosis.    The  spleen 
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contained  a  few  small  tuberculous  nodules,  while  the  liver,  kidneys, 
pancreas,  and  mesenteric  lymph  glands  showed  the  effects  of  the  dis- 
ease by  swelling,  congestion,  and  the  presence  of  tubercle  bacilli. 
The  other  guinea  pig  of  this  series  was  found  to  be  perfectly  normal. 

The  hen  which  laid  the  infected  eggs  was  killed  on  April  13  and 
examined.  She  was  in  good  condition,  her  tissues  being  well  covered 
with  fat.  The  abdominal  cavity  contained  an  excess  of  serous  fluid. 
The  liver  supported  several  dense,  hard  nodules.  The  intestines 
showed  numerous  tuberculous  nodules  scattered  about  on  the  soirface 
of  their  walls  over  the  anterior  portion  of  the  intestine,  or  down  to 
its  juncture  with  the  ceca.  The  mesentery  presented  over  much  of 
its  surface  an  inflamed  area  thickly  sown  with  small  tuberculous 
nodules.  The  membrane  of  the  oviduct  was  similarly  inflamed  for 
2  inches  or  more  above  its  opening  at  the  vent,  but  here  the  nodules 
mentioned  as  present  on  the  mesentery  were  lacking.  The  spleen 
contained  many  foci  of  tuberculosis,  ranging  in  size  from  a  mere 
point  up  to  the  dimensions  of  a  millet  seed.  The  kidneys  were  sur- 
rounded by  delicate  lines  of  tuberculous  nodes,  pinhead  size,  but  the 
organs  themselves  were  not  affected.  The  lungs  contained  pro- 
nounced tuberculous  lesions.  In  the  left  lung  four  foci  were  noticed 
that  reached  about  3  millimeters  in  diameter,  while  the  right  lung 
supported  only  one  small  node  the  size  of  a  millet  seed. 

Smears  were  prepared  from  the  various  affected  organs,  especial 
attention  being  given  to  the  oviduct,  as  it  was  fairly  evident  that  the 
inflamed  tuberculous  surface  of  this  organ  must  have  been  respon- 
sible for  the  infection  of  the  egg  with  which  we  had  been  working, 
and  the  detection  of  tubercle  bacilli  by  means  of  microscopic  examina- 
tion of  scrapings  from  its  surface  confirmed  this  view.  Tubercle 
bacilli  were  present  in  these  scrapings  in  very  small  numbers,  but 
from  the  readiness  with  which  guinea  pigs  were  infected  by  means  of 
inoculation  it  seems  probable  that  the  eggs  must  have  become  quite 
thoroughly  infected  at  some  stage  of  development,  probably  during 
their  intimate  contact  with  the  inflamed  membrane  of  the  oviduct. 

Cultures  were  readily  obtained  from  the  tissues  of  the  guinea  pigs 
which  had  become  tuberculous  through  the  egg  inoculations.  In 
every  case  the  cultures  grew  in  a  manner  characteristic  of  avian 
tubercle  bacilli.  From  hen  No.  3,  the  one  just  described  as  having  a 
diseased  oviduct,  similar  cultures  were  obtained  directly  upon 
glycerin  agar  without  having  recourse  to  animal  passage. 

r6sum6  of  previous  investigations. 

Long  before  the  discovery  of  the  tubercle  bacillus  scientists  had 
been  interested  in  the  study  of  tuberculosis  in  poultry  but  had  been 
unable  to  determine  definitely  the  real  nature  of  the  whitish  nodules 


Digitized  by 


Google 


TRANSMISSION   OF  AVIAN   TUBERCULOSIS  TO  MAMMALS.        171 

which  they  had  occasionally  noticed  upon  the  visceral  organs  of 
fowls.  In  1882,  however,  Koch  proved  through  the  discovery  of 
tubercle  bacilli  within  these  nodules  that  they  were  of  tubercular 
origin. 

During  later  years  considerable  study  has  been  given  to  the  ques- 
tion of  the  relation  existing  between  avian  and  mammalian  tubercle 
bacilli.  Probably  the  most  extensive  article  resulting  from  investi- 
gations of  this  nature  is  the  report  of  Weber  and  Bofinger,  of  the 
Imperial  Health  Office  of  Germany,  which  appeared  in  1904.  These 
writers  are  very  positive  that  fowls  can  not  possibly  be  infected  by 
mammalian  tubercle  bacilli,  no  matter  how  applied.  They  are 
equally  positive  that  no  transformation  ever  occurs,  either  of  avian 
tubercle  bacilli  during  a  stay  in  the  body  of  a  manmial  or  of  mam- 
malian tubercle  bacilli  when  supported  by  the  tissues  of  a  bird. 

During  their  investigations  they  received  a  tuberculous  pig  which 
on  examination  proved  to  have  been  infected  by  avian  tubercle 
bacilli.  The  cultures  recovered  from  this  pig  assumed  the  manner 
of  growth  which  is  characteristic  of  tubercle  bacilli  of  the  avian  type 
immediately  on  isolation,  and  continued  to  manifest  these  characters 
of  growth  through  several  subsequent  generations.  In  the  results 
which  they  obtained  from  the  examination  of  this  pig  they  fully 
substantiate  findings  reported  by  the  present  writers,  for  in  both 
instances  pigs  were  proven  to  have  become  tuberculous  by  natural 
means  of  infection  through  contact  with  avian  tubercle  bacilli. 

A  report  by  Rabinowitsch,  also  issued  in  1904,  in  which  are  re- 
corded the  findings  of  autopsies  made  upon  55  birds  from  the  Berlin 
Zoological  Gardens  and  the  conclusions  derived  from  careful  study 
of  cultures  obtained  from  them,  furnishes  most  valuable  information 
regarding  the  relations  of  avian  with  mammalian  tubercle  bacilli. 
In  two  cases  tubercle  bacilli  of  the  mammalian  type  were  recovered 
from  fishhawks.  As  other  birds  of  the  same  species  were  found  to 
be  infected  with  avian  tubercle  bacilli,  it  seems  justifiable  to  class 
fishhawks  with  parrots  in  the  sense  that  both  of  these  species  of  birds 
are  susceptible  to  infection  by  either  type  of  tubercle  bacilli. 

Rabinowitsch  also  succeeded  in  producing  tuberculous  lesions  in 
two  hens  through  feeding  them  with  pure  cultures  of  tubercle  bacilli 
of  human  origin,  but  owing  to  the  fact  that  no  cultures  were  recov- 
ered from  the  bodies  of  the  fowls  afterwards  some  investigators  are 
inclined  to  dispute  the  success  of  the  experiment. 

Important  variations  in  the  virulence  of  the  various  avian  cul- 
tures were  noted,  a  fact  which  has  been  fully  substantiated  by  our 
work,  and  a  condition  which  is  quite  in  conformity  with  the  varia- 
tions found  in  cultures  of  other  bacteria. 
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By  extending  her  investigations  a  number  of  rats  and  mice  that 
were  caught  in  the  birds'  quarters  of  the  Berlin  gardens  were  found 
in  several  instances  to  have  contracted  tuberculosis.  Conversely  it 
was  learned  that  the  birds  would  eat  the  affected  carcasses  of  the  rats 
and  mice  and  contract  tuberculosis  by  that  means,  and  in  this  manner 
the  rodents  served  to  spread  the  infection  materially. 

In  1908  Dr.  Oluf  Bang  reported  the  results  of  a  number  of  tests 
made  for  the  purpose  of  determining  the  susceptibility  of  birds 
for  mammalian  tubercle  bacilli  and  also  the  extent  to  which  mammals 
could  be  infected  with  tubercle  bacilli  of  the  avian  type.  Bang  tested 
18  mammalian  cultures  carefully  in  regard  to  their  pathogenicity 
for  fowls,  and  found  12  that  were  capable  of  causing  tuberculous 
lesions  in  hens,  while  6  were  harmless  by  any  of  the  means  commonly 
used  for  inoculation. 

The  results  obtained  in  attempts  to  infect  mammals  by  using  avian 
tubercle  bacilli  were  also  successful  in  proving  that  young  kids, 
calves,  and  foals  possess  considerable  susceptibility  for  these  organ- 
isms. He  also  found  that  continued  retention  of  mammalian  tubercle 
bacilli  in  the  tissues  of  birds  altered  their  pathogenicity  for  guinea 
pigs,  as  they  gradually  became  less  virulent  for  these  animals. 

The  present  writers  in  1906  reported  the  successful  inoculation  of 
guinea  pigs,  rabbits,  and  a  cat  with  avian  tubercle  bacilli,  and  also 
noted  a  profound  alteration  in  the  pathogenicity  and  cultural 
characteristics  of  the  culture  used,  until  at  last  it  would  cause  well- 
defined  tubercular  necroses  within  the  viscera  of  the  guinea  pigs,  in- 
stead of  merely  a  general  congestion  of  the  visceral  organs,  as  was 
the  case  at  first.  Instead  of  spreading  uniformly  over  the  surface 
of  the  serum  in  a  moist  white  layer,  as  at  the  beginning  of  the  ex- 
periment, the  recovered  cultures  appeared  to  increase  in  growths  of 
small  whitish  clumps,  somewhat  similar  to  the  manner  of  growth 
common  to  tubercle  bacilli  of  the  human  type,  except  that  the  clumps 
were  slightly  flatter. 

Since  the  publication  of  the  experiments  just  mentioned,  some 
criticism  of  the  culture  which  was  used  in  the  tests  has  been  noted. 
The  objection  has  been  made  that  the  avian  culture  used  in  our  experi- 
ments was  not  examined  to  see  if  it  was  pathogenic  for  fowls.  The 
writers  made  the  statement  that  this  culture  "  is  well  known  to  bac- 
teriologists and  is  accepted  by  most  of  them  as  meeting  all  the  require- 
ments of  tubercle  bacilli  of  the  avian  type."  This  statement  obvi- 
ously includes  its  pathogenicity  for  fowls,  and  this  fact  was  fully 
proven  by  the  inoculation  of  chickens,  which  resulted  in  the  produc- 
tion- of  well-marked  lesions  of  tuberculosis,  one  of  the  birds  inocu- 
lated developing  a  very  typical  tuberculous  tumor  upon  one  of  its 
joints  in  addition  to  the  lesions  of  the  abdominal  viscera. 
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RELATIONSHIP  OF  DIFFERENT  TYPES   OF   TUBERCLE   BACILLI. 

The  greatest  interest  attaches  to  the  relationship  of  tubercle  bacilli 
as  found  in  their  various  hosts.  This  relationship  between  the  tuber- 
cle bacilli  recovered  from  the  various  species  of  mammals,  birds, 
fishes,  and  reptiles  is  certainly  very  intimate.  It  may  be  that  the 
blight  differences  which  may  now  be  demonstrated  between  the  differ- 
ent types  of  tubercle  bacilli  haTe  been  of  slow  development,  and  due 
to  their  environment  and  to  differences  in  the  temperature  at  which 
they  have  been  forced  to  live,  or  to  differences  in  the  amount  and 
quality  of  nutrition  with  which  they  have  been  supplied.  Whatever 
the  variations  between  the  types,  they  are  not  great  enough  to  pre- 
vent the  successful  interchange  of  tubercle  bacilli  by  means  of  inocu- 
lations between  representative  hosts  of  the  several  types. 

The  slow  but  gradual  transformation  of  certain  growths  of  tuber- 
cle bacilli  should  not  be  considered  such  an  impossibility.  Other 
forms  of  bacterial  life  yield  to  the  peculiar  influences  of  their  environ- 
ment, and  why  should  not  the  tubercle  bacillus  be  equally  susceptible 
to  change  ?  The  attenuation  of  the  Bacillus  anthracis  by  submitting 
it  to  elevated  temperatures,  and  the  prompt  recovery  of  its  primary 
virulence  by  passage  through  a  white  mouse,  affords  a  notable  instance 
of  the  manner  in  which  one  of  the  most  dangerous  and  active  patho- 
genic micro-organisms  may  be  transformed.  The  diphtheria  bacillus 
becomes  promptly  attenuated  by  the  addition  of  a  small  amount  of 
iodin  trichlorid  to  the  nutrient  medium  in  which  it  is  growing. 
Swine  erysipelas  becomes  much  less  virulent  by  repeated  passage 
through  rabbits.  The  Streptococcus  pyogenes  and  the  bacillus  of 
Asiatic  cholera  rapidly  become  affected  while  growing  artificially, 
through  the  action  of  the  products  of  their  own  growth,  and  unless 
removed  frequently  to  fresh  nutriment  they  will  gradually  weaken 
and  die. 

Since,  then,  it  must  be  admitted  that  there  are  many  forms  of 
pathogenic  micro-organisms  that  can  be  materially  altered  by  increase 
of  heat  to  their  surroundings,  by  the  application  of  the  direct  rays  of 
sunlight,  by  increasing  or  decreasing  the  acidity  or  the  alkalinity  of 
their  nutriment,  by  the  influences  of  the  products  of  their  own  growth, 
and  by  passage  through  animals  either  susceptible  or  resistant  to  their 
action,  is  it  too  much  to  suppose  that  tubercle  bacilli  may  also  be 
altered  in  form,  virulence,  and  in  vigor  of  growth  when  cultivated 
under  unusual  conditions?  Experiments  have  shown  that  some  tu- 
bercle bacilli  may  be  transformed  in  form,  pathogenicity,  and  cul- 
tural characteristics  as  well.  More  than  this,  cultures  which  seem 
incapable  of  attacking  certain  species  of  test  animals  with  the  degree 


Digitized  by 


Google 


174  25TH   REPORT,  BUREAU  OF  ANIMAL  INDUSTRY. 

of  severity  which  one  would  expect  in  view  of  their  average  viru- 
lence for  animals  of  other  species,  may  be  brought  to  change  their 
peculiar  affinities  until  they  will  prove  virulent  for  a  species  of  animal 
formerly  resistant. 

Until  a  few  years  ago  tubercle  bacilli  were  grouped  for  all  prac- 
tical purposes  into  two  classes — mammalian  and  avian;  the  former 
were  found  in  man  and  other  mammals,  while  the  latter  were  isolated 
from  birds. 

The  experiments  which  were  made  by  the  writers  <»  in  a  compara- 
tive study  of  tubercle  bacilli  from  various  sources  have  demonstrated 
that  the  mammalian  bacilli  are  distinguished  from  other  forms  of 
bacilli  chiefly  by  a  higher  degree  of  virulence  as  well  as  by  certain 
less  important  morphological  and  cultural  characteristics ;  but  it  was 
likewise  found  that  there  are  also  tubercle  bacilli  of  avian  origin 
which  can  not  be  distinguished  from  those  derived  from  mammals. 
Furthermore,  these  differences  are  not  constant,  for  transition  forms 
are  observed  in  different  hosts  which  are  not  typical  of  the  forms 
usually  peculiar  to  that  host.  Nor  is  the  virulence  of  the  bovine, 
human,  and  avian  bacillus  always  the  same,  but  it  varies  within  a 
wide  range.  In  fact,  the  virulence  of  certain  bacilli  from  both  mam- 
mals and  birds  has  been  found  to  become  accentuated  in  consequence 
of  passage  through  a  series  of  animals,  and,  on  the  other  hand,  the 
pathogenesis  has  been  diminished  by  long  development  on  artificial 
culture  media.  Therefore  tubercle  bacilli  should  be  regarded  as  poly- 
morphic organisms  of  a  single  species  of  bacteria  which  have  become 
differentiated  by  their  environment  in  the  different  hosts,  and  the 
variations  which  afterwards  form  among  individual  varieties  are 
transitory  forms  which  have  not  had  sufficient  time  or  proper  nutri- 
ment to  become  transformed  into  the  typical  varieties. 

The  fact  that  tubercle  bacilli  of  one  species  may  be  transmitted  to 
an  animal  of  a  different  species,  or  to  man,  makes  it  apparent  that 
any  preventive  methods  for  controlling  tuberculosis,  to  be  successful, 
must  take  into  consideration  all  species  of  animals  which  are  suscepti- 
ble to  this  infection. 

SUMMARY  AND  CONCLUSIONS. 

An  outbreak  of  tuberculosis  among  the  fowls  on  a  large  ranch  in 
Oregon  that  seemed  to  extend  to  the  swine  of  the  same  farm  through 
feeding  the  hogs  upon  the  carcasses  of  fowls  that  succumbed  to  the 
disease  led  to  the  inauguration  of  a  series  of  experiments  designed  to 

^BuUetln  96,  Bureau  of  Animal  Industry.  Twenty-third  Annual  Report, 
Bureau  of  Animal  Industry,  1906,  page  113. 
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ascertain  if  the  bacilli  of  avian  tuberculosis  may  be  transmitted  to 
mammals  under  suitable  conditions. 

Four  living  hens  were  obtained  from  the  infected  ranch.  Two  of 
these  were  fed  to  a  pair  of  tuberculin-tested  pigs  between  2  and  3 
months  of  age.  After  a  period  of  about  fifteen  weeks  the  pigs  were 
killed  and  carefully  examined,  when  it  was  found  that  both  of  them 
had  developed  marked  cases  of  tuberculosis.  In  both  instances 
the  submaxillary  and  mesenteric  glands  were  visibly  affected,  while 
one  of  the  animals  had  numerous  tubercle  bacilli  in  the  spleen  and 
liver. 

The  affected  tissues  of  these  two  experiment  pigs  were  at  once 
used  in  the  execution  of  other  experiments.  They  were  fed  to  healthy 
fowls  and  were  administered  in  various  ways  to  guinea  pigs  and  rab- 
bits to  test  their  virulence  for  mammalia.  Cultures  were  quickly  ob- 
tained from  these  inoculations,  all  of  which  proved  to  be  avian  in  their 
biological  characteristics. 

Interesting  investigations  of  eggs  from  the  diseased  hens  led  to 
very  unexpected  results.  During  the  five  months  immediately  fol- 
lowing the  arrival  of  the  hens  at  the  laboratory  only  one  egg  was 
laid,  probably  because  of  the  unthrifty  condition  of  the  birds.  A 
second  egg  was  laid  subsequently.  Microscopic  examination  of  these 
eggs  failed  to  disclose  the  presence  of  tubercle  bacilli,  but  the  inocula- 
tion of  guinea  pigs  proved  their  presence.  Several  guinea  pigs  were 
inoculated  with  the  white  of  the  egg  and  others  with  the  yolk.  Those 
which  received  inoculations  of  the  yolk  failed  to  develop  tuber- 
culosis, but  those  which  were  injected  with  the  white,  with  one  excep- 
tion, developed  very  characteristic  lesions  within  a  short  period. 

By  means  of  this  series  of  experiments  and  others  that  have  been 
previously  made  with  avian  tubercle  bacilli  it  has  been  proved  that 
the  micro-organisms  of  naturally  acquired  tuberculosis  in  fowls  can 
be  made  to  lodge  and  multiply  within  the  tissues  of  swine,  cats,  rab- 
bits, and  guinea  pigs.  They  will  cause  progressive  wasting  and  death 
in  guinea  pigs  without  producing  characteristic  necrotic  foci  in  the 
organs,  although  recourse  to  the  microscope  reveals  the  presence  of 
vast  numbers  of  tubercle  bacilli  in  the  lungs,  spleen,  liver,  or  kidneys. 

Repeated  passage  of  such  avian  tubercle  bacilli  in  large  numbers 
from  animal  to  animal  will  result  in  the  final  development  of  a  type 
of  tubercle  bacilli  which  will  produce  typical  lesions  of  tuberculosis 
in  mammals. 

The  carcasses  of  tuberculous  fowls  should  never  be  fed  to  swine, 
as  the  latter  may  contract  tuberculosis  from  such  food.  Eggs  pro- 
duced by  tuberculous  fowls  should  be  considered  dangerous  until 
cooked,  as  they  may  harbor  tubercle  bacilli  in  important  numbers. 
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Thriving  cultures  of  avian  tubercle  bacilli  were  readily  obtained 
directly  from  the  affected  tissues  of  the  fowls  by  planting  upon 
glycerin  agar  and  egg  media  as  well  as  after  passage  through  labo- 
ratory animals. 

Tubercle  bacilli  of  one  species  may.be  transmitted  to  an  animal  of 
a  different  species,  which  fact  makes  it  apparent  that,  to  be  success- 
ful, any  preventive  methods  for  controlling  tuberculosis  must  take 
into  consideration  all  species  of  animals  that  are  susceptible  to 
this  infection. 
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FIELD   TESTS   WITH   SERUM   FOR   THE   PREVENTION    OF 

HOG  CHOLERA. 

By  W.  B.  NiLES,  D.  V.  M., 
Inspector  in  Charge  of  Field  Station,  Biochemic  Division, 

INTRODUCTION. 

Experiments  which  had  for  their  object  the  production  of  im- 
munity from  hog  cholera  were  carried  on  by  the  Bureau  of  Animal 
Industry  during  the  years  1903-1906.  These  experiments,  which 
were  described  in  Bulletin  102  of  the  Bureau  of  Animal  Industry ,« 
demonstrated  that  shotes  weighing  from  25  to  75  pounds  could  be 
successfully  inmiunized  by  the  use  of  hyperimmune  ^  serum  alone  or 
by  the  simultaneous  use  of  the  serum  and  virulent  hog-cholera  blood. 
This  much  having  been  proved,  it  remained  to  test  the  practical  value 
of  this  method  under  normal  farm  conditions,  and  it  seemed  very 
desirable  in  this  connection  to  learn  what  could  be  accomplished  by 
treating  animals  of  different  ages,  located  on  farms  in  different  locali- 
ties, and  kept  under  varying  field  conditions. 

Early  in  the  fall  of  1907  the  conditions  were  favorable  for  an 
extensive  practical  test;  that  is  to  say,  a  considerable  quantity  of 
hyperimmune  serum  had  been  prepared,  virulent  hog  cholera  had 
appeared  in  several  neighborhoods  not  far  distant  from  the  Bureau 
station  (near  Ames,  Iowa),  and  the  farmers  were  anxious  to  co- 
operate in  testing  the  serum  treatment.  The  work  of  testing  the 
serum  treatment  under  practical  conditions  was  consequently  imder- 
taken. 

The  field  tests  were  planned  to  gain  information  on  at  least  three 
important  points:  (1)  To  determine  what  could  be  accomplished 
toward  diminishing  the  loss  in  a  herd  in  which  hog  cholera  had  al- 
ready appeared;  (2)  to  ascertain  what  could  be  gained  by  treating 
a  healthy  herd  after  it  had  been  exposed  to  the  disease,  but  before  any 
hogs  had  become  sick;  and  (3)  to  determine  whether  the  spread  of 

^ "  Further  Experiments  Concerning  the  Production  of  Immunity  from  Hog 
Cholera,"  by  M.  Dorset,  C.  N.  McBryde,  and  W.  B.  Niles. 

^The  term  "hyperimmune,"  used  in  this  paper,  refers  to  a  hog,  already 
Immune  to  hog  cholera,  whose  immunity  has  been  increased  by  the  injection  of 
large  doses  of  blood  from  hogs  affected  with  hog  cholera.  Similarly,  "  hyper- 
Immune  serum  "  means  the  serum  procured  from  the  blood  of  such  hyperim- 
mune hogs. 
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hog  cholera  could  be  arrested  by  treating  all  healthy  herds  on  farms 
bordering  on  a  center  of  infection  which  had  not  been  exposed  to  the 
disease  at  the  time  of  treatment.  It  was,  in  addition,  considered  de- 
sirable to  test  the  effect  of  the  treatment  on  old  hogs  and  on  sucking 
])igs,  also  to  determine  the  size  of  dose  for  hogs  of  different  ages,  and 
whether  the  possibility  of  causing  disease  by  the  simultaneous  use  of 
hyperimmune  serum  and  disease-producing  blood  would  render  the 
simultaneous  treatment  of  uninfected  herds  impracticable. 

Before  discussing  the  various  phases  of  the  experiments  which  were 
carried  out  to  determine  these  points  we  will  refer  briefly  to  the  mate- 
rial used  in  the  vaccinations. 

THE  FIELD  TESTS. 
DESCRIPTION   OF   SERUM    USED. 

All  of  the  serum  used  in  the  experiments  described  in  this  paper 
was  prepared  in  accordance  with  the  methods  described  in  Bulletin 
102.  It  will  be  remembered  that  this  serum  is  prepared  by  injecting 
immune  hogs  with  virulent  blood  obtained  from  hogs  sick  of  hog 
cholera.  The  virulent  blood  is  usually  injected  subcutaneously  into 
the  immune. 

Two  methods  of  hyperimmunization  are  employed,  known  as  the 
"  slow  method  "  and  the  "  quick  method."  The  slow  method  consists 
in  the  injection  of  three  successive  doses  of  disease-producing  blood. 
For  the  first  dose  1  c.  c.  of  disease-producing  blood  is  given  for  each 
pound  of  body  weight.  After  an  interval  of  about  a  week,  2^  c.  c.  of 
virulent  blood  for  each  pound  of  body  weight  is  administered,  and 
after  a  second  interval  of  a  week,  5  c.  c.  of  virulent  blood  for  each 
pound  of  body  weight  is  given  the  immune.  The  hog  is  then  allowed 
to  recover  completely  from  the  last  injection,  which  usually  requires 
about  ten  days;  blood  is  then  drawn  and  defibrinated,  and  the  serum 
is  ready  for  the  treatment  of  nonimmune  animals. 

The  second  method  of  hyperimmunization — the  quick  method — 
consists  in  administering  to  an  immune  hog  at  one  time  10  c.  c.  of 
disease-producing  blood  for  each  pound  of  body  weight.  The  animal 
is  allowed  to  recover  from  the  effects  of  the  injection,  and  its  blood 
is  then  drawn  and  the  serum  used  for  the  treatment  of  nonimmunes. 

Blood  is  drawn  from  the  hyperimmune  animal  by  cutting  off  its 
tail.  Several  bleedings  are  made  at  intervals  in  this  way.  We  thus 
have  what  are  known  as  the  first,  second,  third,  and  fourth  drawings 
of  blood  from  the  hyperimmune. 

In  order  to  avoid  the  needless  labor  and  expense  which  would  have 
resulted  had  the  serum  from  each  hyperimmune  been  tested  sepa- 
rately, it  w  as  decided  to  mix  the  serum  obtained  from  several  differ- 
ent hyperimmunes  and  then  test  the  mixture.     Such  mixtures  were 
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designated  ''  mixed  serum  No.  1,"  "  mixed  serum  No.  2,"  and  so  on. 
The  potency  of  the  different  mixed  serums  was  determined  by  inject- 
ing small  pigs  with  15  to  20  c.  c^  of  the  serum  together  with  2  c.  c. 
of  disease-producing  blood,  the  virulence  of  the  latter  being  tested 
by  injecting  check  pigs  with  a  similar  dose  at  the  same  time.  If  the 
pigs  which  received  serum  in  conjunction  with  the  disease-producing 
blood  survived  and  those  which  received  disease-producing  blood 
without  serum  died,  the  senmi  was  .regarded  as  efficient,  or  potent. 

In  the  tests  to  be  described  later,  five  different  mixed  serums,  num- 
bered from  1  to  5,  were  used.  These  five  mixed  serums  consisted  of 
serimi  obtained  from  different  immunes,  as  follows: 

Mixed  serum  No.  1  consisted  of  the  first  and  second  drawings  of 
blood  from  two  hogs  hyperimmunized  by  the  slow  method.  These 
hogs  were  hyperimmunized  early  in  the  season,  and  as  some  tested 
serum  was  needed  for  special  experiments,  the  first  and  second  draw- 
ings of  blood  were  mixed,  tested,  and  use<l  for  these  experiments. 
Mixed  serum  No.  1  represented,  therefore,  only  two  drawings,  and 
the  amount  of  this  serum  consequently  was  small. 

Mixed  serum  No.  2  was  drawn  during  July  and  August,  1907,  and 
consisted  of  the  total  serum  secured  from  eight  hyperimmune  hogs, 
four  of  which  were  hyperimmunized  by  the  slow  method  and  four 
by  the  quick  method.  Each  of  these  hogs  was  bled  three  times 
from  the  tail  at  intervals  of  one  week.  One  week  after  the  last 
bleeding  they  were  bled  to  death  from  the  carotid  artery.  They 
ranged  in  weight  from  100  to  225  pounds  at  the  time  hyperimmuni- 
zation  was  begun,  and  the  total  amount  of  serum  obtained  from  them 
was  30,698  c.  c,  or  an  average  of  about  3,800  c.  c.  from  each  animal. 

Mixed  serum  No.  3,  drawn  during  August  and  September,  1907, 
was  the  total  product  from  four  hogs  Jiyperimmunized  by  the  slow 
method.  Their  respective  weights  when  first  injected  with  the  dis- 
ease-producing blood  were  100,  200,  220,  and  325  pounds,  and  the 
total  amount  of  serum  obtained  was  17,877  c.  c,  or  an  average  of 
4,409  c.  c.  from  each  hog.  It  is  of  interest  to  note  that  the  immune 
hog  weighing  325  pounds  required  a  large  amount  of  disease-produ- 
cing blood  for  hyperimmunization  and  was  too  large  for  convenient 
handling,  but  yielded  a  very  large  amount  of  serum,  a  total  of  5,641 
c.  c.  being  secured;  the  three  tail  bleedings  yielded  about  1,000  c.  c. 
each,  and  2,600  c.  c.  was  obtained  from  the  carotid  artery  when  the 
animal  was  killed.  While  the  amount  of  hyperimmune  serum  se- 
cured from  these  four  animals  was  large,  it  was  shown  by  tests  to 
be  up  to  the  standard  in  potency. 

Mixed  serum  No.  4  consisted  of  small  lots  of  serum  secured  from 
several  hyperimmune  hogs.  As  the  serum  supply  at  the  station  was 
running  low  and  there  were  numerous  demands  for  the  vaccination  of 
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herds  in  different  parts  of  the  county,  it  was  decided  to  mix  and  test 
the  numerous  small  amounts  of  serum  on  hand.  The  mixture  <!on- 
tained  (1)  a  considerable  quantity  of  serum  prepared  in  1906,  con- 
sisting of  a  small  amount  each  of  second,  third,  fourth,  and  fifth  tail 
drawings  from  eight  immune  hogs,  four  of  which  had  been  injected 
with  disease-producing  blood  by  the  slow  method  and  the  others  by 
the  quick  method;  (2)  the  carotid,  or  last,  drawing  of  blood  taken 
from  three  hyperimmune  hogs  in  July,  1907,  together  with  the  fourth 
tail  drawing  of  blood  from  two  of  these;  and  (3)  a  few  odd  lots  of 
serum  left  over  from  previous  experiments.  Approximately  one-half 
of  the  mixture  was  prepared  in  1906  and  the  remainder  in  1907. 

Notwithstanding  the  fact  that  No.  4  serum  consisted  in  great  part 
of  serum  more  than  one  year  old  and  a  considerable  part  of  it  was 
carotid  blood  without  the  corresponding  tail  drawings,  it  proved 
potent  when  used  on  experimental  shotes  at  the  station  and  also  for 
the  vaccination  of  herds  in  the  field,  as  will  be  shown  later. 

Mixed  serum  No.  5  was  drawn  in  October  and  November,  1907,  and 
represented  the  total  amount  of  serum  secured  from  two  hogs  hyper- 
immunized  by  the  quick  method.  The  animals  were  bled  three  times 
from  the  tail  and  then  from  the  carotid  artery,  as  was  done  in  the 
case  of  the  hogs  from  which  serum  No.  2  was  obtained.  The  weights 
of  the  two  hogs  were  150  and  160  pounds,  respectively,  and  the  total 
amount  of  serum  secured  was  8,676  c.  c. 

DISEASE-PRODUCING  BLOOD  USED. 

The  virulent  blood  used  in  the  field  tests  of  the  simultaneous** 
method  was,  in  most  instances,  the  same  as  that  used  at  the  Bureau 
station  for  the  hyperimmunization  of  the  immunes.  This  blood  was 
used  for  the  field  tests  soon  after  it  was  drawn,  or  else  was  preserved 
in  sealed  glass  bulbs  which  were  held  for  a  few  days  at  ice-box  tem- 
perature. All  of  the  disease-producing  blood  used  in  the  field  tests 
proved  sufficiently  virulent  to  kill  check  animals  in  doses  of  2  c.  c, 
save  in  the  case  of  one  lot,  which  failed  to  kill  the  checks  in  the  dose 
just  stated,  but  rendered  them  immune  on  exposure,  as  was  shown 
later. 

LOCATION   OF  THE   EXPERIMENTS. 

It  will  be  seen  by  referring  to  the  map  (fig.  22)  and  to  the  records 
of  the  herds  described  hereafter,  that  we  were  fortunately  able  to 
treat  hogs  on  47  different  farms,  located  in  9  townships  and  12  dif- 
ferent localities.  Many  of  the  herds  were  in  an  infected  region, 
which  covered  a  considerable  extent  of  territory,  about  10  miles 

"  In  describing  the  field  tests  the  use  of  serum  alone  will  be  referred  to  as 
the  **  serum  *'  method,  while  the  use  of  serum  In  conjunction  with  disease- 
producing  blood  will  be  referred  to  as  the  "  simultaneous  "  method. 
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southeast,  of  Ames,  Story  County,  Iowa.  A  few  were  located  to 
the  west  of  Ames,  on  the  edge  of  Boone  County,  20  miles  or  more 
from  the  locality  just  mentioned,  and  the  rest  were  a  considerable 
distance  from  the  Bureau  station  in  other  directions.  The  territory 
covered  by  the  experiments  is  sufficiently  large  to  show  that  the  infec- 
tion responsible  for  the  outbreaks  came  without  doubt  from  different 
sources. 

A  few  of  the  herds  were  made  up  of  purebred  animals  and  received 
extra  care  and  attention  from  their  owners,  but  the  majority  were 
ordinary  farm  herds,  which  were  cared  for  in  the  usual  way.    All  of 


FiQ.  22. — Map  of  portions  of  Boone  and  Story  counties,  Iowa,  showing  townships  and 
locations  of  herds  treated  for  bog  cholera. 

the  leading  breeds  were  represented  in  the  herds  treated,  and  no  dif- 
ference in  results  could  be  noted  for  the  different  breeds.  In  this 
connection  it  is  of  interest  to  note  that  the  treated  herds  received 
the  same  care  after  treatment  as  before.  The  sick  animals  were  not 
isolated  from  the  healthy  ones,  and  no  attempt  was  made  to  disinfect 
premises.  The  good  results  obtained  may  be  attributed,  therefore, 
entirely  to  the  serum  treatment. 

A  study  of  the  disease  in  the  different  neighborhoods  visited  shows 
a  marked  similarity  of  s3rmptoms  and  lesions,  which,  considered  in 
connection  with  the  uniformity  of  results,  goes  to  show  that  we  were 
dealing  with  one  disease  only,  and  also  strengthens  the  writer  in  the 
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opinion  he  has  for  some  time  held  that  when  hogs  are  once  immunized 
against  hog  cholera  but  little  need  be  feared  from  so-called  "  swine 
plague." 

description  of  tests. 

As  already  stated,  the  field  tests  covered  a  considerable  area  of 
territory  and  included  the  treatment  of  purebred  hogs  of  different 
breeds,  kept  under  the  most  favorable  conditions,  as  well  as  herds 
kept  under  the  prevailing  farm  conditions.  In  the  section  where  the 
experiments  were  made  swine  raising  is  a  very  important  industry 
and  every  farmer  raises  a  considerable  number  of  hogs  every  year 
notwithstanding  the  fact  that  hog  cholera  may  have  thinned  out  his 
herd  the  previous  year,  the  number  of  breeding  animals  being  main- 
tained by  purchase  if  necessary.  The  almost  universal  custom  of 
raising  hogs,  together  with  the  fact  that  the  hog  pastures  on  different 
farms  are  often  adjacent,  tends  to  favor  the  spread  of  hog  cholera 
when  it  has  once  started  in  a  neighborhood. 

In  Story  County,  Iowa,  and  the  adjoining  counties  the  hog-cholera 
record  for  1907  is  similar  to  that  of  many  previous  years.  The  disease 
began  quite  early  in  the  summer  in  a  few  localities  and  gradually 
spread  until  before  the  close  of  the  season  a  large  extent  of  territory 
was  involved.  The  demand  for  vaccination  was  very  great  and  only 
a  small  number  of  the  farms  whose  proprietors  requested  treatment 
could  be  visited. 

MORTALITY  IN   UNTREATED   HERDS. 

While  the  high  mortality  among  the  untreated  checks  in  the  herds 
visited  tends  to  show  that  the  disease  encountered  was  extremely 
virulent,  the  outcome  in  a  few  untreated  herds  located  in  the  vicinity 
of  those  treated  may  also  prove  interesting.  A  farmer  living  in  the 
suburbs  of  Nevada,  lowa^  whose  herd  consisted  of  205  hogs  of  differ- 
ent ages  at  the  time  the  disease  appeared  in  that  vicinity  in  August, 
lost  all  but  3  old  sows  and  8  shotes.  In  a  herd  of  30  head  located 
across  the  highway  from  treated  herd  No.  6,  22  died.  A  neighbor  of 
the  owner  of  treated  herd  No.  5  had  35  shotes  and  lost  all  but  6.  In 
the  same  neighborhood  in  a  herd  of  37  hogs  all  died  but  3.  In  the 
neighborhood  of  treated  herd  No.  45  one  owner  of  over  100  head  lost 
the  entire  number.  Another  lost  33  out  of  a  herd  of  3G,  and  still 
another  lost  something  over  50  per  cent  of  his  herd.  Tlie  owner  of 
treated  herd  No.  1  before  the  experiment  was  started  on  his  farm  had 
lost  something  over  90  per  cent  of  his  herd.  In  Boone  County,  Iowa, 
in  the  neighborhood  of  treated  herd  No.  29  a  farmer  having  24  head 
at  the  time  the  disease  appeared  lost  20. 

The  records  of  the  untreated  herds  just  given  show  a  virulent  type 
of  disease,  and  autopsies  on  dead  animals  in  untreated  herds  and  on 
untreated  checks  in  treated  herds  showed  the  characteristic  lesions 
of  hog  cholera. 
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RECORDS  OF  HERDS  TREATED. 
Hebd  No.  1. 

Herd  No.  1  was  located  in  the  northwest  quarter  of  section  9, 
Nevada  Township,  Story  County,  Iowa.  At  the  time  it  was  first 
visited  the  owner  had  lost  90  head  out  of  a  total  of  100,  or  very  nearly 
his  entire  herd.  The  s3rmptoms  and  lesions  were  those  usually  seen 
in  hog  cholera.  Arrangements  were  made  with  the  owner  to  carry 
out  a  test  of  the  serum  on  his  farm.  For  the  test  13  small  shotes, 
weighing  from  35  to  40  pounds  each,  were  purchased.  These  had  not 
been  previously  exposed  to  hog  cholera.  Ten  were  injected  with  20 
c.  c.  each  of  mixed  serum  No.  1,  and  the  remaining  3  were  left  un- 
treated to  serve  as  checks.  The  entire  number  were  then  confined 
in  the  hog  house  together  with  some  of  the  sick  shotes  from  the  origi- 
nal farm  herd.  The  experiment  was  started  September  9,  and  ten 
days  later  the  checks  showed  indications  of  disease.  When  seen  on 
September  25  one  of  the  checks  was  dead  and  the  other  two  were  very 
sick,  with  the  usual  cholera  symptoms.  On  September  30  all  of  the 
checks  were  dead.  All  of  the  treated  pigs  continued  well  except 
one,  which  showed  slight  soreness  of  the  eyes.  Later  observations 
showed  that  the  treated  pigs  were  well  and  thrifty.  The  result  of 
this  experiment  became  widely  known  in  the  surrounding  country  and 
led  to  many  demands  for  the  treatment  of  affected  herds. 

Herd  No.  2. 

Herd  No.  2  was  located  on  the  opposite  side  of  the  road  from  Herd 
No.  1,  and  consisted  of  an  old  sow  and  her  litter  of  5  shotes  weighing 
about  75  pounds  each.  These  animals,  although  close  to  infected 
premises,  had  remained  well.  The  owner  was  present  when  the  ex- 
periment with  Herd  No.  1  was  carried  out,  and  thinking  that  his 
pigs  were  in  danger  of  infection,  desired  to  have  them  treated.  Three 
of  the  pigs  were  accordingly  injected  with  20  c.  c.  each  of  mixed 
serum  No.  1  together  with  2  c.  c.  of  virulent  blood.  The  other  two 
were  left  untreated  as  checks. 

As  both  the  checks  and  the  treated  pigs  remained  well,  we  must 
conclude  that  exposure  did  not  occur  in  this  instance.  The  experi- 
ment is  of  interest,  however,  as  it  shows  that  three  75-pound  pigs 
remained  well  after  receiving  the  serum-simultaneous  treatment,  and 
that  these  pigs  did  not  communicate  disease  to  the  untreated  pigs 
which  associated  with  them. 

Herd  No.  3. 

Herd  No.  3  was  located  one  mile  east  of  Herd  No.  1  and  probably 
became  infected  through  the  extension  of  the  disease  from  that  herd. 
When  the  herd  was  first  visited  on  September  14,  1907,  two  old  sows 
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had  died  and  a  number  of  late-summer  pigs  were  showing  symptoms 
of  the  disease.  Some  of  the  spring  pigs  also  seemed  somewhat 
affected.  The  sick  pigs  showed  the  usual  hog-cholera  symptoms^  in- 
cluding diarrhea.  An  autopsy  on  an  old  sow  which  had  just  died 
revealed  hog-cholera  lesions.  Untreated  checks  which  died  after  the 
experiment  was  begun  also  showed  the  usual  symptoms  and  lesions 
of  hog  cholera. 

Fifty-one  of  the  spring  shotes  weighing  from  30  to  50  pounds  each 
were  selected  for  the  test.  Two-thirds  of  the  number,  or  34,  were 
injected  with  20  c.  c.  each  of  mixed  serum  No.  2,  and  the  remaining  17 
were  left  untreated  as  checks.  Two  old  sows  and  1  large  boar  were 
treated  with  40  c.  c  each  of  the  same  serum.  The  sows  had  young 
litters  which  were  not  treated.  The  summer  shotes  and  a  few  of  the 
spring  pigs  were  left  imtreated  in  addition  to  the  17  mentioned. 

The  results  in  this  herd  exceeded  our  expectations.  Of  the  34 
treated  shotes  6  sickened  soon  after  treatment  and  died;  some  of 
these,  however,  were  probably  sick  when  treated.  The  other  28  con- 
tinued well.  Of  the  17  checks  but  2  survived,  while  all  of  the  sum- 
mer and  spring  pigs  which  were  left  untreated  died.  The  boar  sick- 
ened, but  recovered.  The  2  old  sows  did  not  sicken,  but  their  young 
pigs  all  died.  Had  the  entire  51  selected  for  the  experiment  been 
treated  the  loss  in  this  portion  of  the  herd  would  probably  have  been 
very  small. 

Hebd  No.  4. 

Herd  No.  4  was  located  in  the  northwest  quarter  of  section  11, 
Grant  Township,  Story  County.  When  first  seen  on  September  25, 
1907,  the  herd  was  apparently  well,  although  the  disease  had  for 
some  days  been  within  half  a  mile  of  the  farm.  The  herd  consisted 
of  30  spring  shotes,  each  weighing  from  75  to  100  pounds,  and  3  old 
sows  with  young  litters. 

In  planning  the  experiment  the  intention  was  to  treat  all  of  the 
animals  except  the  sucking  pigs,  but  in  collecting  the  spring  shotes 
for  treatment  one  escaped  and  could  not  be  treated.  Consequently 
29  shotes  and  3  old  sows  were  treated,  the  shote  which  escaped  and 
the  sucking  pigs  being  left  as  checks.  The  shotes  each  received  20 
c.  c.  of  serum  No.  2,  plus  2  c.  c.  of  virulent  blood,  and  the  old  sows 
were  given  40  c.  c.  each  of  serum,  plus  2  c.  c.  of  virulent  blood.  The 
herd  was  treated  on  September  25. 

On  the  following  day  one  of  the  treated  shotes  appeared  somewhat 
droopy,  and  two  days  later  one  of  the  old  sows  became  sick,  showing 
loss  of  appetite  and  other  symptoms.  The  sow  became  worse  and 
died  nine  days  after  treatment.  The  autopsy  showed  the  usual  hog- 
cholera  lesions — engorged  spleen,  congested  liver,  hemorrhages  in 
kidneys,  and  well-marked  ulceration  of  the  cecum  and  colon.  The 
droopy  shote  became  worse  and  finally  died.    The  check  shote  and 
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all  of  the  sucking  pigs  also  died.     The  other  28  shotes  and  the  2  old 
sows  remained  well  and  thrifty. 

In  this  experiment  we  must  conclude  that  the  herd  had  been  ex- 
posed to  hog  cholera  before  treatment,  since  repeated  injections  of 
virulent  blood  have  shown  that  it  would  have  been  impossible  for  the 
serum-simultaneous  treatment  to  have  caused  disease  within  one  day 
after  treatment.  Therefore  the  shote  which  died  was  undoubtedly 
sick  at  the  time  of  treatment.  The  experiment  shows  that  large 
100-pound  shotes  which  received  20  c.  c.  of  serum  were  able  to  with- 
stand 2  c.  c.  of  virulent  blood  administered  at  the  same  time. 

Herd  No.  5. 

Herd  No.  5  was  located  in  the  southeast  quarter  of  section  35,  Grant 
Township,  and  was  first  seen  on  October  4,  1907.  At  this  time  one 
shote  had  died  but  the  rest  of  the  herd  appeared  healthy.  An 
autopsy  on  the  dead  shote  revealed  the  characteristic  lesions  of  hog 
cholera — hemorrhages  in  the  lyngs  and  kidneys,  engorged  spleen,  en- 
larged lymphatic  glands,  and  ulceration  of  the  cecum. 

Thirty-nine  spring  shotes,  weighing  from  40  to  60  pounds  each, 
were  injected  with  20  c.  c.  each  of  serum  No.  2.  Eight  shotes  of  the 
same  size  were  left  untreated  as  checks.  Five  old  sows  received  40 
c.  c.  each  of  the  same  serum;  each  of  thase  sows  had  litters,  the  total 
number  of  sucking  pigs  being  30. 

Four  of  the  8  check  shotes  sickened  and  died,  and  2  others  sickened 
but  recovered  from  the  disease  although  they  remained  in  poor  con- 
dition. Two  of  the  treated  pigs  died  and  the  other  37  remained  well 
and  thrifty.  The  old  sows  remained  well,  but  all  of  the  sucking  pigs 
died  but  4.  When  we  consider  the  results  with  this  herd  it  seems 
probable  that  the  loss  would  have  been  very  light  had  the  entire  herd 
been  treated. 

Herd  No.  6. 

Herd  No.  6  was  located  in  the  northeast  quarter  of  section  3,  Grant 
Township,  and  probably  became  infected  from  a  diseased  herd  just 
across  the  road.  When  seen  on  October  5,  1907,  one  shote  was  re- 
ported as  having  been  sick  for  three  days;  this  animal  appeared 
droopy  and  was  not  eating  well.  Another  animal  seemed  a  little 
indisposed,  but  the  remainder  of  the  herd  appeared  well.  All  of  the 
animals  ran  together  in  the  same  yard  and  pasture. 

Twelve  shotes,  ranging  in  weight  from  40  to  70  pounds  and 
including  2  sick  animals,  were  left  untreated  as  checks.  The  re- 
maining 67  animals  received  the  serum-simultaneous  treatment, 
each  shote  being  given  20  c.  c.  of  No.  2  serum,  plus  2  c.  c.  of  virulent 
blood. 

Of  the  12  untreated  shotes  8  died  after  exhibiting  the  usual  hog- 
cholera  symptoms ;  2  others  sickened  and  recovered,  but  remained  in  a 
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stunted  condition.     Of  the  G7  treated  pigs  but  3  died,  the  others 
remaining  well  and  thrifty. 

The  heavy  loss  among  the  checks  indicates  that  the  disease  was 
quite  virulent,  and  the  result  of  the  treatment  shows  that  in  this  in- 
stance at  least  the  use  of  vipulent  blood  in  connection  with  the  serum 
subsequent  to  exposure  did  no  harm.  Had  the  entire  herd  been 
treated  the  loss  would  in  all  probability  have  been  very  slight,  and 
the  experiment  illustrates  what  can  be  done  in  many  herds  if  the 
serum  is  Uvsed  early. 

Herd  No.  7. 

Herd  No.  7  was  located  in  the  northwest  quarter  of  section  27, 
Grant  Township,  and  was  first  seen  on  October  7, 1907.  The  herd  was 
found  in  bad  condition.  A  number  of  the  shotes  showed  unmis- 
takable symptoms  of  hog  cholera ;  they  were  droopy,  did  not  eat  well, 
and  a  few  had  diarrhea.  Some  of  the  animals  had  been  sick  for 
three  or  four  days  before  the  herd  was  visited,  and  2  had  died  only  a 
few  hours  before.  An  examination  of  the  dead  animals  revealed 
well-marked  hog-cholera  lesions — enlarged  inguinal  glands,  engorged 
spleen,  hemorrhages  in  kidneys,  cecal  ulceration,  etc.  The  shotes  all 
ran  together  and  consequently  all  had  been  well  exposed  to  the  dis- 
ease. The  old  sows,  14  in  number,  were  kept  in  a  separate  lot  and 
consequently  were  not  so  much  exposed. 

Twenty-nine  pigs,  many  of  them  no  doubt  already  slightly  affected, 
were  injected  with  20  c.  c.  each  of  serum  No.  2.  Four  apparently 
healthy  pigs  and  10  which  showed  signs  of  being  indisposed  were  left 
as  checks.  Eleven  of  the  old  sows  were  given  30  c.  c.  each  of  serum 
No.  2,  and  the  remaining  3  received  the  same  dose  of  serum  plus  1 
c.  c.  of  virulent  blood.  On  October  23  these  sows  were  turned  into 
the  lot  with  the  sick  shotes. 

Of  the  treated  pigs  12  survived  and  17  died.  Of  the  14  checks  11 
died  and  3  survived,  one  of  the  latter  being  stunted  in  growth  and 
worthless.  All  of  the  old  sows  survived  without  showing  any  indi- 
cations of  disease. 

Although  many  of  the  treated  pigs  in  this  herd  died,  the  result 
shows  that  even  in  a  badly  diseased  herd  the  use  of  serum  will 
save  a  certain  percentage  of  the  animals,  probably  enough  to  war- 
rant its  use. 

Herd  No.  8. 

Herd  No.  8  was  located  in  the  southeast  quarter  of  section  1, 
Grant  Tow^nship.  The  owner  had  lost  most  of  his  hogs  from  hog 
cholera  and  desired  to  test  the  effect  of  the  serum  treatment  by 
having  some  susceptible  pigs  treated  with  the  serum  and  then 
placed  on  his  supposedly  infected  premises.    Accordingly  he  pur- 
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chased  12  shotes,  weighing  about  100  pounds  each,  from  a  healthy 
herd  on  an  uninfected  farm  and  4  smaller  pigs  from  another  herd 
of  the  same  description. 

Eleven  of  the  first  lot  of  12  were  injected  with  20  cc.  each  of 
serum  No.  2  plus  2  c.  c.  of  virulent  blood  on  October  8.  The  remain- 
ing pig  of  this  lot  and  the  4  smaller  ones  of  the  other  lot  were 
left  untreated  as  checks,  and  the  entire  lot  was  placed  in  the  yards 
where  disease  had  existed.  A  few  shotes  with  lingering  symptoms 
were  still  in  the  yards  at  the  time. 

As  both  the  checks  and  treated  pigs  remained  well,  we  must  infer 
that  the  infection  had  died  out  on  the  farm  before  the  experiment 
was  begun.  The  experiment  shows,  however,  that  2  c.  c.  of  virulent 
blood  may  be  given  to  100-pound  shotes  in  conjunction  with  20  c.  c. 
of  serum  without  causing  sickness. 

Hebo  No.  9. 

Herd  No.  9,  located  in  the  northeast  quarter  of  section  2,  Union 
Township,  Story  County,  probably  became  infected  from  Herd  No.  5, 
situated  about  20  rods  distant.  Other  infected  herds  were  near,  how- 
ever. When  the  herd  was  first  seen  on  October  10,  1907,  there  had 
been  no  loss,  but  2  shotes  had  been  sick  for  two  days  with  symptoms 
of  hog  cholera.    The  rest  of  the  herd  appeared  healthy. 

Thirty  shotes,  weighing  about  100  pounds  each,  including  the  2 
sick  ones,  were  injected  with  20  c.  c.  each  of  serum  No.  2  plus  1  c.  c. 
of  virulent  blood.  In  view  of  the  fact  that  disease  had  already  ap- 
peared in  the  herd,  the  dose  of  virulent  blood  was  reduced  from  2  c.  c. 
to  1  c.  c.  Five  shotes  of  corresponding  weight  were  left  untreated  as 
checks.  Two  old  sows,  weighing  about  300  pounds  each,  received 
40  c.  c.  of  No.  2  serum  plus  1  c.  c.  of  virulent  blood. 

The  result  in  this  experiment  agrees  with  that  obtained  in  other 
herds  where  disease  was  just  starting.  The  2  pigs  which  were  sick 
at  the  time  of  treatment  succumbed,  as  did  all  of  the  checks.  All  of 
the  others  remained  well  and  thrifty.  As  in  the  case  of  Herd  No.  6, 
the  use  of  virulent  blood  in  a  herd  which  had  already  had  some 
natural  exposure  apparently  did  no  harm.  The  high  fatality  among 
the  checks  goes  to  show  that  without  treatment  but  a  small  part  at 
best  of  the  herd  would  have  survived. 

Herd  No.  10. 

Herd  No.  10,  located  in  the  southwest  quarter  of  section  6,  Grant 
Township,  was  found  in  bad  condition.  The  source  of  the  disease 
could  not  be  traced,  as  there  were  no  infected  herds  near  by.  When 
the  herd  was  first  seen  on  October  12,  1907,  4  head  had  died  and 
about  half  of  the  remainder  showed  indications  of  being  more  or 
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Jess  affected.  The  sick  animals  remained  in  their  nests,  showed  loss 
of  appetite,  were  weak  in  the  hind  legs,  and  some  had  diarrhea.  An 
autopsy  on  an  old  sow  which  had  recently  died  revealed  well-marked 
hog-cholera  lesions,  including  hemorrhagic  kidneys  and  ulcers  in  the 
cecum. 

Fifteen  shotes  weighing  about  150  pounds  were  given  30  c.  c.  each 
of  mixed  serum  No.  2.  Ten'  others  of  about  the  same  size  received 
the  same  dose  of  serum  plus  1  c.  c.  of  virulent  blood.  Three  old  sows 
weighing  about  200  pounds  each  received  30  c.  c.  of  serum  alone, 
and  3  others  weighing  400  pounds  each  received  40  c.  c.  of  serum 
alone.    The  remainder  of  the  herd,  about  25  head,  was  left  untreated. 

Only  one  of  the  treated  hogs  died.  This  was  an  old  sow  which 
developed  an  extensive  swelling  at  the  point  of  injection,  and  there 
is  a  possibility  that  an  infection  at  that  point  may  have  had  some- 
thing to  do  with  the  death.  Of  the  25  untreated  checks  15  died — 2 
old  sows  and  13  shotes. 

That  this  outbreak  was  not  as  virulent  as  some  of  the  others  de- 
scribed in  this  paper  is  shown  by  the  number  of  checks  which  sur- 
vived. The  results,  however,  indicate  that  the  serum  possessed 
marked  potency.  Many  of  the  treated  shotes  were  apparently  al- 
ready slightly  affected  when  injected,  and  the  fact  that  they  soon  got 
better  and  recovered  would  tend  to  show  a  curative  action  on  the  part 
of  the  serum.  A  number  of  the  surviving  checks  developed  a  linger- 
ing type  of  the  disease  and  became  stunted  and  of  little  value. 

Herd  No.  11. 

Herd  No.  11  was  located  in  the  northeast  quarter  of  section  36,  Grant 
Township,  in  an  infected  neighborhood  near  Shipley.  AVhen  first  seen, 
on  October  15,  1907,  the  herd  was  apparently  unaffected,  although 
hog  cholera  was  within  half  a  mile  of  the  farm.  Arrangements  were 
made  with  the  owner  to  administer  the  simultaneous  treatment  to 
the  entire  herd  and  later  to  expose  one-half  of  the  animals  to  hog 
cholera  on  an  infected  farm.  While  the  herd  was  being  treated  one 
shote  escaped  and  consequently  was  not  treated.  The  remaining  35 
head,  weighing  from  30  to  75  pounds,  received  20  c.  c.  each  of  serum 
No.  2  plus  2  c.  c.  of  virulent  blood. 

All  continued  well  until  the  morning  of  the  24th,  when  1  shote 
appeared  droopy  and  refused  to  eat.  At  noon  2  others  seemed  droopy. 
When  the  herd  was  seen  on  the  25th  4  shotes  were  showing  symp- 
toms of  cholera.  On  this  date  the  entire  herd  was  reinjected  with 
20  c.  c.  each  of  No.  3  serum.  On  the  2Gth  2  more  were  sick,  and  on 
the  28th  2  were  dead  and  7  sick.  When  seen  on  November  1,  5  had 
died  and  3  of  the  sick  ones  seemed  much  better.  One  more  died 
subsequently  and  30  survived.  Three  or  four  of  the  latter  were  some- 
what stunted  as  a  result  of  the  disease. 
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An  autopsy  on  one  of  the  shotes  that  died  showed  inguinal  glands 
enlarged,  spleen  much  enlarged  and  dark,  a  few  small  hemorrhages  in 
the  kidneys,  mesenteric  glands  enlarged,  and  several  small  ulcers  near 
ilio-cecal  valve.    There  were  also  numerous  hemorrhages  in  the  lungs. 

In  this  herd  the  result  seems  to  indicate  that  it  may  be  possible  to 
start  disease  by  the  simultaneous  treatment.  As  there  can  be  no  ques- 
tion about  the  potency  of  the  serum  used  on  this  herd,  we  must  regard 
the  animals  that  sickened  as  having  been  unusually  susceptible  to  dis- 
ease, or  else  there  was  some  unknown  factor  present.  While  the  result 
in  this  herd  points  to  the  possibility  of  the  disease  having  been  started 
by  the  use  of  virulent  blood  in  conjunction  with  the  serum,  it  also 
indicates  that  if  the  disease  is  so  started  the  loss  will  be  comparatively 
slight  if  the  herd  is  reinjected  with  serum  alone.  The  owner  ex- 
pressed his  belief  that  his  loss  was  slight  compared  with  what  it 
would  have  been  had  the  disease  reached  his  herd  in  the  natural  way. 
In  this  statement  he  is  undoubtedly  correct,  as  in  all  cases  where  im- 
treated  herds  in  the  neighborhood  became  affected  the  loss  was  very 

great. 

Herd  No.  12. 

Herd  No.  12  was  located  in  the  southeast  quarter  of  section  26,  Grant 
Township,  in  the  infected  territory  around  Shipley,  and  probably  con- 
tracted the  disease  from  a  near-by  infected  herd.  Two  pigs  sickened 
about  October  12,  1907,  and  when  the  herd  was  seen  and  treated  on 
October  15  these  animals  were  decidedly  sick  and  a  few  others  were 
ailing.  The  sick  animals  appeared  droopy,  had  poor  appetites,  and 
remained  in  their  nests.  The  sicker  of  the  two  pigs  was  killed,  and 
an  examination  showed  hog-cholera  lesions,  including  small  hemor- 
rhages in  the  lungs  and  kidneys  and  characteristic  ulcers  in  the  cecum 
and  colon. 

Sixty-two  shotes  weighing  from  35  to  100  pounds  were  injected 
with  No.  2  serum  alone.  Fifty-nine  of  the  lot  received  20  c.  c.  each, 
1  received  30  c.  c,  and  2  received  10  c.  c.  each.  Nine  old  sows  weigh- 
ing from  250  to  400  pounds  received  40  c.  c.  each.  Fifteen  shotes  of 
various  sizes  and  6  old  sows  were  left  untreated  as  checks. 

The  outbreak  proved  rather  a  mild  one,  as  the  checks  did  not  die 
very  rapidly.  However,  8  of  the  checks  died  eventually,  and  also  13 
of  the  treated  shotes.  The  old  hogs,  both  those  treated  and  those  un- 
treated, remained  well.  It  will  be  noted  that  over  one-half  of  the 
check  shotes  died,  while  only  a  little  more  than  one-fifth  of  the  treated 

pigs  succumbed. 

Herd  No.  13. 

Herd  No.  13,  when  first  seen  on  October  15,  1907,  was  apparently 
well,  but  in  danger  of  infection  from  Herd  No.  12,  located  only  about 
20  rods  distant.    The  experiment  was  as  follows: 

Five  small  pigs  of  25  pounds  received  10  c.  c.  each  of  No.  2  serum. 
Three  shotes  of  90  pounds  each  received  20  c.  c.  serum  No.^plus  1 
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c.  c.  virulent  blood.  Five  sows  that  had  raised  pigs  and  were  conse- 
quently thin  in  flesh  each  received  30  c.  c.  of  the  same  serum  plus  2 
c.  c.  of  the  same  virulent  blood.  Two  90-pound  shotes  and  8  small 
pigs  were  left  untreated  as  checks. 

On  October  26  the  owner  reported  that  2  of  the  treated  hogs 
showed  loss  of  appetite.  On  the  28th  one  of  these  had  apparently 
recovered,  and  the  other  also  appeared  much  better,  but  a  third  animal 
did  not  seem  altogether  well.  In  order  to  prevent  any  further  devel- 
opment of  the  disease,  most  of  the  checks  and  a  part  of  the  treated 
animals  were  given  20  c.  c.  each  of  serum  No.  3  on  October  28. 

Only  one  animal  died,  and  as  opportunity  for  autopsy  did  not 
occur  it  is  not  possible  to  say  whether  or  not  hog  cholera  actually 
appeared  in  this  herd.  It  is  to  be  regretted  that  the  distance  of  the 
herd  from  the  station  and  the  rush  of  work  on  other  herds  prevented 
more  careful  and  extended  observation  during  the  three  weeks  fol- 
lowing treatment.  The  experiment  shows,  however,  that  a  healthy 
herd  which  was  practically  surrounded  by  infected  herds  was  saved 
with  the  loss  of  but  one  animal. 

Hebd  No.  14. 

When  treated  on  October  16,  1907,  there  was  no  indication  of  dis- 
ease in  Herd  No.  14,  although  it  was  located  in  the  southwest  quarter 
of  section  24,  Grant  Township,  close  to  infected  territory.  The  herd 
was  small,  consisting  of  but  27  very  large  spring  shotes.  Twenty 
head  weighing  from  125  to  170  pounds  were  given  20  c.  c.  each  of 
serum  No.  2  plus  2  c.  c.  of  virulent  blood.  The  remaining  7  shotes, 
which  were  of  the  same  average  size,  were  left  as  checks.  The  serum 
used  in  this  experiment  was  the  same  as  that  used  on  Herd  No.  11. 
The  virulent  blood  was  also  the  same  except  for  the  addition  of  blood 
from  another  sick  pig. 

The  herd  remained  well  until  about  November  20,  when  some  of  the 
check  shotes  showed  loss  of  appetite.  On  November  26,  3  or  4  of 
the  checks  showed  unmistakable  hog-cholera  symptoms.  One  of  the 
treated  shotes  on  this  date  appeared  somewhat  indisposed,  but  did 
not  show  any  definite  cholera  symptoms.  An  examination  of  the 
herd  on  December  18  showed  that  4  of  the  checks  had  died,  1  was 
very  sick,  and  another  was  sick,  but  improving.  The  seventh  check 
had  been  butchered  by  the  owner  for  meat  before  disease  appeared  in 
the  herd.  Seven  of  the  treated  animals  were  marketed  before  the 
appearance  of  disease.  The  other  13  survived,  and  were  in  good  con- 
dition when  the  herd  was  last  inspected  in  December. 

This  is  a  most  interesting  experiment,  as  it  shows  that  very  large 
shotes  were  protected  by  the  simultaneous  treatment  when  only  20  c.  c. 
of  the  serum  was  administered.    It  shows  also  that  the  use  of  viru- 
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lent  blood  did  no  harm,  for  the  disease  did  not  appear  in  this  herd 
until  more  than  a  month  after  treatment.  Had  the  entire  herd  been 
treated,  we  have  every  reason  to  believe  that  no  loss  would  have 
occurred. 

liEBD  No.  15. 

When  seen  on  October  16,  1907,  Herd  No.  15  showed  no  indication 
of  disease,  although  located  in  section  3  of  Union  Township,  near 
the  town  of  Shipley  and  close  to  infected  herds.  It  consisted  mostly 
of  small  summer  shotes.    The  experiment  was  carried  out  as  follows : 

Thirty-eight  small  shotes  of  about  30  pounds  weight  were  given 
10  c.  c.  each  of  No.  2  serum.  Twelve  larger  animals  of  about  60 
pounds  weight  received  20  c.  c.  each  of  the  same  serum.  Seven  old 
sows  of  250  pounds  were  given  40  c.  c.  each  of  the  same  serum  plus 
2  c.  c.  of  virulent  blood.  Two  old  sows  and  11  shotes,  some  30  and 
some  60  pounds  in  weight,  were  left  untreated  as  checks. 

As  the  checks  did  not  later  become  sick,  we  must  infer  that  this 
herd  did  not  become  exposed  to  hog  cholera. 

Hebd  No.  16. 

When  the  experiment  was  started  in  Herd  No.  16  on  October  16, 
1907,  hog  cholera  existed  in  the  neighborhood,  but  the  appearance 
of  the  herd  was  good,  indicating  that  exposure  had  probably  not 
occurred.  The  herd  was  located  in  section  23  of  Grant  Township,  and 
consisted  of  old  sows  and  shotes  of  various  ages. 

Thirty-five  shotes,  whose  average  weight  was  about  80  pounds, 
were  each  injected  with  20  c.  c.  of  No.  2  serum  plus  2  c.  c.  of  virulent 
blood.  The  virulent  blood  was  the  same  as  that  used  on  Herd  No.  14. 
Seven  shotes,  weighing  each  40  pounds,  received  20  c.  c.  each  of 
No.  2  serum,  and  15  small  shotes  weighing  25  pounds  each  received 
10  c.  c.  of  the  same  serum.  Three  large  spring  shotes  weighing  150 
pounds  and  13  old  hogs  weighing  300  to  450  pounds  were  treated  with 
40  c.  c.  each  of  serum  plus  2  c.  c.  of  virulent  blood.  Four  old  sows 
and  10  shotes  of  various  sizes  were  left  as  checks. 

The  checks  and  treated  hogs  continued  well  until  October  25,  when 
some  of  the  treated  pigs  seemed  indisposed.  ^Mien  seen  on  the  28th 
one  had  just  died  and  another  was  nearly  dead.  A  post-mortem  ex- 
amination of  these  animals  revealed  the  same  pathological  lesions  in 
both.  Engorgement  of  the  spleen  was  the  most  marked  lesion.  One 
of  the  animals  showed  hemorrhages  in  the  lungs  and  the  other  con- 
siderable edema  of  the  lungs.  Two  or  three  others  were  found  sick 
on  the  28th.  The  sick  and  dead  animals  had  all  received  the  simul- 
taneous treatment.  The  checks  appeared  well.  By  November  1, 
5  of  the  treated  animals  had  died  and  2  more  were  sick,  while  the 
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checks  appeared  well.  Subsequently  2  of  the  checks  died,  but  in 
neither  instance  could  an  autopsy  be  performed. 

The  result  in  this  herd  shows  that  5  of  the  treated  animals  died  and 
2  of  the  checks.  If  we  attribute  the  disease  to  the  simultaneous 
treatment  it  was  sufficiently  virulent  to  destroy  but  2  of  the  checks, 
and  the  percentage  of  loss  considering  the  total  number  of  animals 
treated  was  very  light. 

Some  time  after  the  experiment  was  started  it  was  learned  that 
the  owner  had  been  feeding  blue  vitriol,  but  what  effect,  if  any,  this 
may  have  had  on  the  result  can  not  be  determined. 

Hebd  No.  17. 

Herd  No.  17  was  located  in  the  northeast  quarter  of  section  3, 
Union  Township,  and  was  apparently  well  when  treated  on  October 
17, 1907,  although  hog  cholera  prevailed  on  near-by  farms.  Twenty- 
seven  head  averaging  100  pounds  or  more  in  weight  were  injected 
with  20  c.  c.  each  of  serum  No.  2  plus  2  c.  c.  of  virulent  blood.  Six 
shotes  of  the  same  weight  were  left  as  checks. 

When  the  herd  was  inspected  on  October  28  one  of  the  check  shotes 
showed  sjrmptoms  of  hog  cholera.  This  shote  died  a  few  days  later, 
and  other  checks  sickened.  The  sick  animals  showed  the  usual 
cholera  symptoms.  By  November  26,  3  of  the  checks  had  died 
and  at  least  1  more  was  sick.  When  the  herd  was  seen  on  Decem- 
ber 19,  5  checks  had  died  and  the  remaining  one  was  sick. 

This  is  a  most  interesting  experiment,  for  it  shows  the  application 
of  simultaneous  treatment  to  a  healthy  herd  with  subsequent  exposure 
to  disease  resulting  in  the  death  of  the  checks,  while  the  treated  pigs 
showed  no  indications  of  disease,  but  continued  well  and  thrifty. 

Herd  No.  18. 

When  treated  on  October  17,  1907,  Herd  No.  18  was  apparently 
well,  although  located  in  the  northeast  quarter  of  section  3,  Union 
Township,  near  infected  farms.  The  herd  was  a  mixed  one,  con- 
sisting of  old  sows,  large  spring  shotes,  small  shotes,  and  sucking 
pigs. 

Forty- four  shotes  weighing  about  125  pounds  received  30  c.  c.  each 
of  No.  2  serum  in  conjunction  with  the  usual  dose  of  2  c.  c.  of  viru- 
lent blood.  Six  shotes,  weighing  80  pounds,  received  20  c.  c.  each  of 
the  same  serum  plus  2  c.  c.  of  virulent  blood.  Two  boars  of  150 
pounds  weight  each  received  40  c.  c.  of  the  same  serum  plus  2  c.  c.  of 
virulent  blood.  Four  pigs,  weighing  about  30  pounds,  were  given 
10  c  c  each  of  serum  No.  2  alone.  Ten  sucking  pigs  also  received 
the  same  dose  of  serum  No.  2  alone.  Nineteen  old  hogs  were  given 
40  c  c.  each  of  the  serum  plus  the  usual  dose  of  virulent  blood.    One 
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old  SOW,  12  shotes  of  various  sizes,  and  a  few  sucking  pigs  were  left 
untreated  as  checks. 

The  herd  remained  well  for  some  time  after  treatment,  and,  in 
accordance  with  arrangements  made  with  the  owner,  3  of  the  checks 
and  H  of  the  larger  treated  shotes  were  moved  to  a  near-by  farm 
where  hog  cholera  existed.  These  hogs  were  placed  in  a  yard  with 
sick  shotes,  with  the  result  that  2  of  the  checks  sickened  and  died 
and  the  third  also  sickened,  but  finally  recovered.  The  11  treated 
shotes  remained  well  with  the  exception  of  1  that  died  the  day  after 
it  was  moved.  As  this  shote  was  perfectly  well  when  placed  in  the 
sick  herd,  it  must  have  died  either  from  injuries  received  in  fighting 
or  from  some  cause  other  than  cholera,  as  it  certainly  could  not  have 
contracted  hog  cholera  and  died  within  one  day  after  exposure.  An 
autopsy  could  not  be  held. 

A  short  time  after  the  removal  of  the  shotes  to  the  infected  farm 
hog  cholera  appeared  among  those  left,  and  5  of  the  10  remaining 
checks  died.  One  of  the  4  small  pigs  and  5  of  the  10  sucking  pigs 
also  died.  Of  the  untreated  sucking  pigs  and  some  bom  since  the 
herd  was  treated  all  died  but  2. 

It  will  be  noted  that  of  the  pigs  treated  by  the  serum-simulta- 
neous method  only  1  died,  and  that  from  some  cause  other  than  chol- 
era. Of  the  12  untreated  check  shotes  7  died.  The  loss  of  50  per 
cent  of  the  sucking  pigs  is  probably  due  to  the  fact  that  they  received 
serum  only  and  had  lost  at  least  a  part  of  the  transient  immunitv 
conferred  by  the  serum  before  they  became  exposed  to  the  disease. 

Herd  No.  19. 

Herd  No.  19,  located  in  the  southwest  quarter  of  section  30,  Milford 
Township,  Story  County,  about  three-fourths  of  a  mile  from  Herd 
No.  10,  was  treated  on  October  18,  1907.  The  herd  was  well  at  this 
time,  and  the  object  in  treating  this  and  other  herds  in  the  same 
neighborhood  was  to  prevent  the  spread  of  disease  from  Herd  No.  10. 

Eighteen  shotes  weighing  about  125  pounds  received  30  c.  c.  each 
of  mixed  serum  No.  2  plus  2  c.  c.  of  virulent  blood.  Sixteen  shotes 
weighing  from  60  to  90  pounds  were  given  20  c.  c.  each  of  the  same 
serum  plus  the  same  dose  of  virulent  blood. 

All  remained  well,  and  as  the  entire  herd  was  injected  it  can  not 
be  stated  whether  or  not  this  herd  became  exposed.  It  is  of  interest, 
however,  to  note  that  no  indication  of  disease  followed  the  simul- 
taneous injection  of  serum  and  virulent  blood. 

Hebd  No.  20. 

When  seen  on  October  18,  1907,  Herd  No.  20  did  not  look  very 
thrifty,  but  showed  no  positive  indications  of  disease.  It  was  com- 
posed mainly  of  purebred  Chester  White  hogs  and  was  located  in  the 
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northeast  quarter  of  section  20,  Richland  Township,  Story  County, 
at  a  considerable  distance  from  any  of  the  herds  previously  described, 
but  near  an  infected  herd  in  the  same  neighborhood.  Treatment  was 
carried  out  as  follows : 

Twelve  old  hogs  of  medium  size  were  injected  with  40  c.  c!  each 
of  No.  2  serum  plus  2  c.  c.  of  virulent  blood.  Fifteen  shotes  weigh- 
ing from  50  to  120  pounds  received  30  c.  c.  each  of  the  same  serum 
plus  2  c.  c.  of  the  same  virulent  blood.  Four  small  shotes  weighing 
on  an  average  about  20  pounds  were  given  20  c.  c.  each  of  serum  alone. 
Ten  sucking  pigs  each  received  10  c.  c.  of  the  same  serum.  Two 
old  sows,  2  shotes  weighing  100  pounds  each,  and  6  sucking  pigs 
were  left  as  checks. 

The  herd  continued  well  until  about  November  10,  when  the 
checks  began  to  show  indications  of  disease.  All  of  the  untreated 
animals  died  eventually  except  1  of  the  100-pound  shotes,  which  did 
not  contract  disease.  They  showed  the  usual  symptoms  seen  in  hog 
cholera,  but  owing  to  the  distance  from  the  station  no  autopsies 
could  be  made. 

None  of  the  old  treated  hogs  sickened,  but  of  the  15  shotes  injected 
with  30  c.  c.  each  of  serum  and  2  c.  c.  of  virulent  blood,  3  died  and  5 
others  became  sick  but  recovered.  The  owner,  however,  states  that 
in  his  opinion  these  8  hogs  did  not  show  cholera  symptoms,  and  as 
no  post-mortem  examinations  were  held  it  can  not  be  stated  whether 
they  died  as  a  result  of  hog  cholera  or  from  some  other  affection. 
Of  the  14  small  shotes  and  pigs  injected  with  serum  alone,  all  died 
but  1.  It  would  seem  probable  that  the  serum-treated  pigs  had  lost 
their  transient  immunity  before  exposure  came.  The  fact  that  both 
of  the  old  untreated  check  animals  contracted  disease  and  died,  while 
the  old  hogs  which  were  treated  did  not  sicken,  indicated  that  the 
animals  which  received  the  simultaneous  treatment  had  not  lost  the 
immunity  acquired  by  treatment.  As  the  herd  was  not  in  a  very 
thrifty  condition  at  the  time  of  treatment,  it  seems  reasonable  to  sup- 
pose that  some  loss  occurred  in  this  herd  from  causes  other  than  hog 
cholera. 

Herd  No.   21. 

Herd  No.  21  was  located  in  an  infected  neighborliood  in  the  north- 
east quarter  of  section  25,  Milford  Township.  On  October  18,  1907, 
the  day  of  treatment,  the  herd  seemed  well  with  the  exception  of  two 
or  three  pigs  which  appeared  to  have  some  respiratory  trouble,  a 
condition  usually  termed  "  thumps "  by  swine  breeders.  As  the 
owner  had  not  been  advised  that  his  herd  would  be  visited  on  that 
day,  only  a  portion  of  the  shotes  and  old  hogs  could  be  caught,  con- 
sequently only  a  few  head  were  treated.  No.  2  serum  was  used  on 
this  herd. 
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Eleven  spring  shotes  weighing  about  125  pounds  were  each  given 
30  c.  c.  of  the  serum  together  with  2  c.  c.  of  virulent  blood.  Nine 
shotes  weighing  from  50  to  100  pounds  were  each  given  20  c.  c.  of  the 
serum  and  2  c.  c.  of  virulent  blood.  One  old  sow  weighing  about  250 
pounds  was  given  40  c.  c.  of  the  serum  with  2  c.  c.  of  virulent  blood. 
There  were  about  50  animals  not  treated. 

In  about  one  week  after  treatment  the  old  sow  began  to  show 
symptoms  of  disease.  At  about  the  same  time  2  of  the  injected  shotes 
showed  some  diarrhea  and  loss  of  appetite.  The  sow  died  on  the  28th 
and  at  autopsy  showed  some  redness  of  the  skin  over  the  abdomen 
and  neck,  hemorrhages  in  the  lungs  and  heart,  spleen  very  large, 
dark,  and  soft,  liver  congested,  kidneys  swollen,  with  small  hemor- 
rhages, mucosa  of  ceciun  hemorrhagic,  lymphatic  glands  generally 
enlarged  and  congested. 

On  the  same  date  (October  28)  the  entire  herd  was  injected  with 
serum  alone,  73  head  being  treated.  The  2  sick  shotes  were  given 
60  c.  c.  each,  and  the  others  from  20  c.  c.  to  30  c.  c.  each.  The  2 
sick  animals  soon  recovered  and  no  more  sickened. 

The  result  would  seem  to  indicate  that  the  sickness  of  the  old  sow 
and  the  2  shotes  resulted  from  the  simultaneous  treatment,  but  the 
same  virulent  blood  was  used  on  Herd  No.  20  without  resulting  sick- 
ness, and  we  must  conclude  either  that  the  hogs  in  Herd  No.  21  were 
much  more  susceptible  to  hog  cholera  or  else  that  some  other  factor 
was  present.  It  is  very  interesting  to  note  that  the  second  treatment 
with  serum  alone  prevented  any  further  loss  and  even  saved  those 
that  were  sick.  As  the  herd  was  a  large  one  and  contained  over  50 
check  animals,  the  arrest  and  prevention  of  the  further  spread  of  the 
disease  is  more  striking  than  in  the  case  of  a  small  herd  containing 
only  a  few  animals. 

Hebd  No.  22. 

Herd  No.  22  was  located  near  the  Bureau  station  and  within  a 
quarter  of  a  mile  of  diseased  herd  No.  10.  When  first  visited  on 
October  19,  1907,  the  herd  seemed  well,  with  the  exception  of  1  shote 
weighing  about  60  pounds,  and  possibly  a  few  of  the  sucking  pigs. 
The  sick  shote  showed  loss  of  appetite,  looked  gaunt,  and  had  some 
respiratory  trouble.  With  a  view  of  preventing  the  spread  of  disease 
to  other  farms  the  entire  herd  was  treated.  The  herd  contained  old 
hogs,  spring  pigs,  and  also  summer  and  fall  pigs.  No.  2  serum  was 
used  on  this  herd. 

Eight  old  hogs  were  each  given  40  c.  c.  of  the  serum  plus  2  c.  c.  of 
blood  from  diseased  animals.  Twelve  shotes  of  about  125  pounds  re- 
ceived 30  c.  c.  each  of  the  serum  plus  2  c.  c.  of  the  blood.  Thirty- 
three  shotes  of  about  100  pounds  received  20  c.  c.  each  of  the  serum 
with  2  c.  c.  of  the  blood.    Seven  small  shotes  of  30  pounds  were  each 
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given  20  c.  c.  of  the  serum  and  1  c.  c.  of  blood.  Thirteen  small 
sucking  pigs  each  received  10  c.  c.  of  serum  alone. 

Within  two  or  three  days  after  treatment  some  of  the  sucking  pigs 
began  to  show  unthriftiness,  loss  of  appetite,  etc.  Several  of  the 
smaller  ones  eventually  died,  and  an  autopsy  on  one  showed  hog- 
cholera  lesions,  the  hemorrhages  in  the  kidneys  being  quite  prominent. 
The  shote  that  was  sick  when  treated  also  died,  and  another  developed 
much  swelling  of  the  abdomen  and  finally  died.  The  rest  of  the  herd 
suffered  with  a  more  or  less  troublesome  cough,  but  otherwise  re- 
mained well. 

The  fact  that  some  of  the  young  pigs  became  sick  within  two  or 
three  days  after  treatment  would  indicate  that  hog  cholera  was  just 
appearing  in  the  herd  at  the  time  of  treatment  and  was  cut  short  by 
the  injection  of  serum. 

The  blood  used  on  this  herd,  as  also  on  herds  Nos.  23,  24,  26,  and 
several  others,  was  obtained  from  three  sick  shotes  in  herd  No.  10. 
At  the  time  the  latter  herd  was  treated  the  station  force  was  treating 
other  herds  almost  daily,  and  the  supply  of  virulent  blood  for  simul- 
taneous treatment  had  begun  to  run  low.  It  was  thought,  therefore, 
that  virulent  blood  could  be  obtained  from  Herd  No.  10,  and  accord- 
ingly blood  was  drawn  from  three  sick  hogs  as  stated  above.  The 
autopsy  findings  on  the  animals  which  furnished  the  blood  showed 
characteristic  hog-cholera  lesions.  When  used  on  check  shotes  at  the 
station,  however,  this  blood  was  found  to  be  lacking  in  virulence, 
but  before  its  action  on  checks  had  been  learned  it  was  used,  for  the 
reason  stated  above,  in  the  treatment  of  several  herds.  The  low 
virulence  of  this  blood  had  probably  little  effect  on  the  results  ob- 
tained in  those  herds  where  it  was  used. 

Herd  No.  23. 

Herd  No.  23  was  located  in  the  northwest  quarter  of  section  32, 
Milford  Township,  within  40  rods  of  a  herd  supposed  to  have  cholera, 
and  was  first  seen  on  October  21,  1907.  At  this  time  one  shote  was 
ailing,  but  not  sufficiently  sick  to  warrant  its  being  killed  for  autopsy. 
The  rest  of  the  herd  seemed  well. 

One  old  sow  was  given  40  c.  c.  of  serum  No.  3  plus  2  c.  c.  of  the 
blood  mentioned  in  connection  with  herd  No.  22.  Thirty-eight  shotes 
of  from  50  to  100  pounds  were  each  given  20  c.  c.  of  the  same  serum 
plus  2  c.  c.  of  the  same  blood.  One  small  pig  was  given  10  c.  c.  of 
serum  alone.  Five  shotes  of  the  same  average  size  as  the  treated 
shotes  and  the  sick  shote  were  left  as  checks. 

The  sick  shote  grew  worse  and  was  killed  for  post-mortem  exami- 
nation. The  autopsy,  however,  did  not  show  hog-cholera  lesions. 
The  only  lesions  of  importance  were  found  in  the  chest  cavity,  and 
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consisted  of  edema  and  hepatization  of  the  lungs.  As  there  was  no 
further  loss  among  either  the  checks  or  the  treated  animals,  it  would 
seem  probable  that  this  herd  was  not  exposed  to  hog  cholera. 

Hebd  No.  24. 

Herd  No.  24  was  located  about  30  rods  from  Herd  No.  23.  When 
first  visited,  on  October  21,  1907,  it  was  found  to  contain  several 
unthrifty  pigs,  some  of  which  were  evidently  suffering  from  a  respira- 
tory trouble.  The  larger  shotes  seemed  well.  A  post-mortem  exami- 
nation of  one  of  the  unthrifty  pigs  failed  to  show  hog-cholera  lesions. 
No.  3  serum  was  used  on  this  herd. 

Sixty-two  shotes  of  from  40  to  90  pounds  in  weight  were  each 
treated  with  20  c.  c.  of  the  serum  plus  1  c.  c.  of  virulent  blood.  Eight 
small  pigs  received  20  c.  c.  each  of  the  serum  alone.  Thirteen  shotes 
of  various  sizes  were  left  as  checks. 

As  neither  the  checks  nor  the  treated  pigs  became  sick,  we  must 
conclude  that  this  herd  was  probably  not  exposed  to  hog  cholera. 

Herd  No.  25. 

Herd  No.  25  was  located  about  40  rods  from  Herd  No.  23,  and  was 
treated  on  the  same  date.  The  herd  was  apparently  affected  at  this 
time,  as  some  of  the  animals  had  diarrhea  and  were  not  eating  well. 
None  were  sufficiently  sick,  however,  for  autopsy. 

Seven  shotes  of  about  100  pounds  weight  were  given  20  c.  c.  each  of 
No.  3  serum.  Fourteen  others  of  about  the  same  weight,  including 
the  sick  ones,  were  left  untreated  as  checks. 

The  fact  that  the  sick  shotes  recovered  and  no  others  in  the  herd 
sickened  would  indicate  that  the  trouble  in  this  instance  was  not  hog 
cholera. 

Hebd  No.  26. 

Herd  No.  26  was  located  in  the  southeast  quarter  of  section  36, 
Franklin  Township,  Story  County,  and  was  treated  on  October  21, 
1907,  with  a  view  to  preventing  the  extension  of  disease  from  herd 
No.  10,  located  1  mile  distant.  The  herd  was  apparently  well  when 
treated. 

Fifty-eight  shotes  weighing  from  35  to  100  pounds  were  each 
injected  with  20  c.  c.  of  No.  2  serum  plus  1  c.  c.  of  the  blood  mentioned 
in  connection  with  Herd  No.  22.  As  the  object  of  the  treatment  was 
to  prevent  the  spread  of  hog  cholera  in  the  neighborhood,  all  of  the 
animals  were  treated  and  none  were  left  as  checks. 

As  no  loss  occurred  in  this  herd  and  there  were  no  checks  it  is 
impossible  to  say  definitely  whether  of  not  the  herd  was  ever  exposed 
to  hog  cholera. 
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Hebd  No.  27. 

Herd  No.  27  was  located  between  herds  Nos.  10  and  26  and  was 
in  excellent  condition  when  treated  on  October  21,  1907.  Like  the 
preceding  herd,  it  was  treated  in  order  to  prevent  the  spread  of  hog 
cholera  in  the  neighborhood.  All  of  the  animals  therefore  were 
treated  and  no  checks  were  left. 

Twelve  shotes  of  about  90  pounds  in  weight  were  each  given  20 
c.  c.  of  No.  2  serum  with  1  c.  c.  of  the  same  blood  as  was  used  on 
herd  No.  22.  Two  old  sows  were  each  given  40  c.  c.  of  the  serum  plus 
2  c.  c.  of  the  same  blood.  The  entire  herd  remained  well,  and  con- 
sequently it  is  impossible  to  say  whether  or  not  this  herd  was  ever 
exposed  to  hog  cholera. 

Herd  No.  28. 

Herd  No.  28  was  located  in  a  different  neighborhood  from  the  pre- 
ceding herds,  in  the  southeast  quarter  of  section  19,  Washington 
Township,  Story  County.  It  consisted  of  purebred  Duroc-Jersey 
hogs  of  different  ages.  When  first  seen  on  October  22, 1907,  all  of  the 
animals  appeared  well  except  three  100-pound  shotes  which  had  been 
a  little  droopy  for  three  or  four  days.  A  neighbor  living  a  quarter 
of  a  mile  distant  had  been  losing  hogs  for  some  time,  probably  from 
hog  cholera.  As  herd  No.  28  consisted  of  purebred  animals,  the 
owner  had  been  feeding  them  high  with  a  view  to  hastening  their 
growth,  consequently  a  majority  of  the  animals,  especially  the  young 
gilts,  were  unusually  fat.  The  three  sick  shotes  had  been  running 
with  the  gilts  and  old  sows,  so  the  entire  herd  had  been  more  or  less 
exposed  to  the  sick  hogs.  The  young  boars  had  been  kept  in  a  sepa- 
rate yard  and  had  been  less  exposed  than  the  others.  As  the  three 
sick  shotes  were  of  considerable  value  and  not  sick  enough  to  war- 
rant being  killed,  no  autopsies  were  made  at  this  time.  No.  2  serum 
was  used  on  this  herd. 

Twenty-nine  spring  gilts  weighing  about  200  poimds  were  each 
given  30  c.  c.  of  the  serum  plus  1  c.  c.  of  virulent  blood.  Four 
smaller  gilts  of  about  100  pounds  weight  received  20  c.  c.  each  of  the 
serum  and  1  c.  c.  of  virulent  blood.  Twenty-one  old  sows  were 
each  given  40  c.  c.  of  the  serum  with  1  c.  c.  of  virulent  blood.  Six- 
teen young  boars  weighing  from  100  to  150  pounds  received  from 
20  c.  c.  to  30  c.  c.  each  of  the  serum,  in  accordance  with  their  weight, 
plus  1  c.  c.  of  virulent  blood.  Two  old  boars  were  each  given  40  c.  c. 
of  the  serum  plus  1  c.  c.  of  virulent  blood.  Ten  small  sucking  pigs 
were  each  injected  with  20  c.  c.  of  the  serum.  Three  gilts  were  left 
untreated  to  be  exposed  later  along  with  some  of  the  treated  animals 
in  case  the  herd  proved  not  to  have  been  affected  with  hog  cholera 
at  the  time  of  treatment. 
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When  the  herd  was  next  visited,  on  October  31,  a  number  of  the 
gilts,  including  the  three  checks,  were  sick.  One  old  sow  had  died 
very  soon  after  treatment,  but  in  the  opinion  of  the  owner  did  not 
show  hog-cholera  symptoms.  She  swelled  badly  under  the  abdomen, 
probably  from  infection  at  the  point  of  inoculation.  A  post-mortem 
examination  of  one  of  the  sucking  pigs  showed  some  redness  of  the 
skin,  inguinal  glands  enlarged,  spleen  enlarged  and  dark,  liver  con- 
gested, and  a  few  pin-point  hemorrhages  in  the  kidneys.  By  Novem- 
ber 7  nearly  all  of  the  sucking  pigs,  several  of  the  gilts,  and  one 
young  boar  had  died.    A  few  others  were  sick. 

On  November  24  a  post-mortem  examination  was  made  of  two  of 
the  treated  gilts  which  had  just  died.  Both  showed  similar  lesions 
of  the  type  usually  seen  in  acute  hog  cholera — ^lungs  engorged  with 
blood,  spleen  enlarged  and  dark,  liver  much  congested,  well-marked 
hemorrhages  in  the  kidneys,  and  many  small  ulcers  in  the  cecum. 
Later  inspection  of  the  herd  showed  that  16  gilts,  3  old  sows,  3  boars, 
9  of  the  sucking  pigs,  and  2  of  the  checks  had  died.  The  third  check 
became  sick  but  recovered. 

As  most  of  the  animals  that  died  became  sick  very  soon  after  treat- 
ment, it  seems  evident  that  exposure  had  occurred  prior  to  treat- 
ment and  that  they  were  well  advanced  in  the  period  of  incubation 
when  treated.  In  the  case  of  the  young  boars  kept  in  a  different 
yard,  where  the  chances  were  not  so  great  for  exposure  before  treat- 
ment, it  will  be  noted  that  the  loss  was,light.  It  should  also  be  noted 
in  the  case  of  the  gilts,  where  the  loss  was  heaviest,  that  owing  to 
their  excessive  fatness  these  animals  were  probably  more  susceptible 
to  a  fatal  attack  than  if  they  had  been  in  thinner  flesh. 

In  considering  the  final  results  for  the  entire  herd  we  must  con- 
clude that  the  treatment  saved  the  owner  a  considerable  number  of 
animals  which  would  otherwise  have  died  and  that  earlier  treatment 
would  probably  have  saved  a  much  larger  percentage. 

Herd  No.  29. 

Herd  No.  29  consisted  of  purebred  Chester  White  hogs  of  different 
ages,  and  was  located  in  the  northwest  quarter  of  section  2,  Jackson 
Township,  Boone  County,  at  some  distance  from  the  other  treated 
herds.  The  source  of  the  disease  which  affected  the  herd  could  not 
be  traced,  but  it  probably  came  from  an  infected  herd  in  the  neigh- 
borhood. When  the  herd  was  seen  on  October  22,  1907,  several 
shotes  had  been  sick  for  some  days.  The  disease  first  appeared 
among  the  young  gilts  and  barrows.  The  boars,  which  had  been 
kept  in  a  separate  lot,  were  apparently  well  on  the  day  of  treatment. 

The  sick  animals  showed  the  usual  hog-cholera  symptoms — ^they 
remained  in  their  nests,  did  not  eat,  became  weak  in  the  hind  legs,  and 
some  showed  diarrhea.    A  shote  was  killed  for  the  purpose  of  making 
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a  diagnosis,  and  the  autopsy  revealed  hog-cholera  lesions,  but  they 
were  not  altogether  characteristic.  There  were  some  hemorrhages  in 
the  lungs,  some  enlargement  of  the  spleen,  slight  congestion  of  the 
liver  and  kidneys,  and  a  few  small  ulcers  in  the  cecum.  A  post- 
mortem examination  of  a  100-pound  shote,  that  died  on  October  31, 
showed  similar  lesions,  except  that  the  liver  was  greatly  congested 
and  there  were  well-marked  ulcers  in  the  cecum  and  intestines. 

The  herd  was  treated  on  October  22  with  No.  3  serum.  Fifteen 
young  boars  weighing  about  100  pounds  were  each  given  20  c.  c.  of 
the  serum  plus  1  c.  c.  of  blood  from  diseased  animals.  Seven  year- 
ling boars  received  40  c.  c.  each  of  the  serum  plus  1  c.  c.  of  the  same 
blood.  One  yearling  sow  received  the  same  treatment  as  the  yearling 
boars.  Thirty  shotes  of  various  sizes,  from  50  to  100  pounds  in 
weight,  each  received  20  c.  c.  of  the  serum  alone.  Five  boars,  1  old 
sow,  and  8  shotes  were  left  untreated  as  checks. 

AMien  the  herd  was  inspected  on  October  31  it  was  found  that  most 
of  the  8  check  shotes  were  sick,  and  also  2  or  3  of  the  treated  pigs. 
No  appearance  of  disease  could  be  noted  among  the  boars  on  this  date. 
On  November  7  the  boars  were  still  well,  but  soon  after  this  date  the 
owner  castrated  a  number  of  them,  including  both  checks  and  treated 
pigs.  Soon  after  being  castrated  the  checks  sickened,  and  also  some 
of  the  treated  boars.  Eventually  all  of  the  check  boars  died,  and 
also  1  of  the  treated  boars.  The  old  sow,  which  was  left  as  a  check, 
died  after  a  lingering  illness,^ and  all  of  the  8  check  shotes  died 
except  1.    Of  the  30  shotes  treated  with  serum  alone  only  4  died. 

It  should  be  noted  that  the  blood  used  in  the  treatment  of  the  boars 
was  the  same  as  that  used  on  Herd  No.  28,  and  did  not  possess  a  high 
degree  of  virulence.  As  the  disease  did  not  appear  among  the  boars 
until  some  time  after  treatment,  it  is  possible  that  the  serum-treated 
hogs  had  lost  some  of  the  immunity  induced  by  the  serum.  How- 
ever, as  but  one  treated  boar  succumbed,  and  the  checks  all  died, 
the  treated  animals  evidently  retained  suflScient  immunity  to  protect 
them,  save  in  the  one  instance.  It  seems  very  probable  that  had  the 
whole  herd  been  treated  the  loss  would  have  been  very  light. 

The  result  obtained  in  this  instance  with  mixed  serum  No.  3  coin- 
cides with  that  obtained  in  other  herds  treated  with  other  mixed 
serums.  The  owner  was  greatly  pleased  with  the  result,  and  later 
held  a  sale  of  purebred  animals. 

Herd  No.  30. 

Herd  No.  30  was  treated  on  October  23,  1907,  with  a  view  to 
preventing  the  spread  of  cholera  from  Herd  No.  10,  situated  but  a 
quarter  of  a  mile  distant.  The  animals  were  apparently  in  good 
health  and  the  entire  herd  was  treated. 
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Thirty-seven  shotes  weighing  from  50  to  125  pounds  were  given 
20  to  25  c.  c.  each  of  serum  No.  3  plus  2  c.  c.  of  blood  from  diseased 
animals.     One  old  sow  received  40  c.  c.  of  serum  alone. 

In  view  of  the  fact  that  all  of  the  animals  remained  well  and  that 
the  entire  herd  was  treated,  it  is  impossible  to  say  whether  or  not  this 
herd  was  ever  exposed.  The  blood  used  on  this  herd  did  not  prove 
very  virulent  when  tested  at  the  station. 

Herd  No.  31. 

Herd  No.  31  was  located  in  a  cholera  district  in  the  northwest 
quarter  of  section  22,  Grant  Township,  and  had  been  in  considerable 
danger  for  some  time  on  account  of  the  close  proximity  of  infected 
herds.  The  herd  was  treated  on  October  23,  1907,  at  which  time  all 
of  the  hogs  seemed  well  save  one  old  sow.  This  animal  showed  some 
diarrhea,  which  the  owner  attributed  to  the  fact  that  she  had  been 
fed  with  pumpkins.     No.  3  serum  was  used  on  this  herd. 

Twenty-five  shotes  weighing  from  60  to  100  pounds  were  each 
given  20  c.  c.  of  the  serum  plus  2  c.  c.  of  blood  from  diseased  animals. 
Seven  old  hogs  weighing  from  250  to  350  pounds  were  given  40  c.  c. 
each  of  the  serum  and  2  c.  c.  of  the  blood.  Twelve  sucking  pigs 
received  10  c.  c.  each  of  the  serum  alone.  Four  shotes  of  various 
sizes,  1  old  sow,  and  4  sucking  pigs  from  the  same  litter  as  those 
treated  were  left  as  checks. 

The  old  sow  that  was  held  as  check  died  two  days  after  the  herd 
was  treated.  One  of  the  treated  shotes  also  died  four  days  after 
injection.  On  November  1,  3  of  the  checks  and  1  treated  shote  were 
Mick.  Later  the  treated  shote  and  2  of  the  check  shotes  died.  A  final 
inspection  of  the  herd  showed  that  of  the  4  check  shotes  2  died  and 
the  other  2  became  sick,  but  recovered.  The  4  sucklings  which  were 
left  as  checks  all  died,  while  the  treated  sucklings  all  lived.  The  old 
sow  which  served  as  a  check  died,  whereas  all  of  the  old  hogs  that 
were  treated  survived.  Of  the  25  treated  shotes,  only  2  died,  the 
other  23  showing  no  indications  of  disease. 

The  history  of  this  herd  after  treatment  seems  to  show  that  exposure 
had  occurred  before  the  herd  was  treated  and  that  serum  was  used 
just  in  time  to  save  the  herd.  As  the  blood  used  was  the  same  as  that 
used  on  Herd  No.  29  and  was  found  to  be  not  very  virulent,  the  pro- 
tection afforded  by  the  simultaneous  treatment  was  no  doubt  no 
greater  than  that  which  would  have  been  afforded  by  serum  alone. 
The  result  here  coincides  with  that  obtained  in  other  places  where 
herds  were  treated  early. 

Herd  No.  32. 

Herd  No.  32  was  also  located  in  Grant  Township,  in  the  southeast 
quarter  of  section  18.    The  herd  was  first  seen  and  treated  on  October 
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24,  1907,  at  which  time  it  had  evidently  been  exposed  to  hog  cholera, 
as  2  shotes  showed  well-defined  hog-cholera  symptoms — loss  of  appe- 
tite and  droopiness.  The  rest  of  the  herd  appeared  to  be  well.  No.  3 
serum  was  used  on  this  herd. 

Fourteen  shotes  of  about  150  pounds  received  each  30  c.  c.  of  the 
serum  plus  2  c.  c.  of  virulent  blood.  Eight  shotes  of  the  same  weight 
were  each  given  20  c.  c.  of  the  serum  and  2  c.  c.  of  the  blood.  Twenty- 
one  shotes,  including  the  2  sick  ones,  ranging  in  weight  from  40  to 
100  pounds,  each  received  20  c.  c.  of  the  serum  and  2  c.  c.  of  the  blood. 
Nine  slightly  smaller  shotes  were  each  given  20  c.  c.  of  the  serum  with 
1  c.  c.  of  the  blood.  One  old  sow  weighing  250  pounds  was  given 
40  c.  c.  of  serum  and  2  c.  c.  of  virulent  blood.  Fourteen  shotes  weigh- 
ing from  40  to  150  pounds  were  left  untreated  as  checks. 

When  seen  on  November  5  the  2  pigs  that  were  sick  when  treated 
had  died.  The  other  treated  pigs  were  all  apparently  well.  One 
check  had  died  and  12  others  were  sick.  The  checks  continued  to  die 
until  11  of  the  14  were  lost.  One  of  the  3  which  survived  became 
worthless  from  chronic  cholera;  the  other  2  were  in  fairly  good 
condition. 

The  result  here  is  similar  to  that  obtained  in  Herd  No.  31.  The 
disease  had  just  started  and  was  immediately  checked  by  the  use  of 
serum. 

Herd  No.  33. 

Herd  No.  33  was  located  about  a  quarter  of  a  mile  from  Herd  No.  10, 
and  the  entire  herd  was  treated  on  October  25, 1907,  in  order  to  check 
the  spread  of  disease  in  the  neighborhood. 

Seven  spring  shotes  of  200  pounds  in  weight  each  received  40  c.  c. 
of  No.  3  serum,  and  6  shotes  of  120  pounds  in  weight  were  each  given 
30  c.  c.  of  the  same  serum. 

As  the  entire  herd  was  treated,  it  is  impossible  to  say  whether  or 
not  this  herd  was  exposed  to  hog  cholera. 

Herd  No.  34. 

Herd  No.  34  was  located  in  close  proximity  to  Herd  No.  10  and 
was  treated  with  a  view  to  preventing  the  spread  of  the  disease.  The 
entire  herd  was  treated  on  October  25,  1907,  as  follows:  Thirty-two 
shotes  weighing  from  60  to  110  pounds  were  given  20  c.  c.  each  of 
No.  3  serum,  and  8  old  hogs  weighing  from  350  to  450  pounds  received 
40  c.  c.  each  of  the  same  serum. 

This  herd  also  remained  well,  and  consequently  it  is  not  known 
whether  or  not  the  herd  became  exposed. 

Herd  No.  35. 

In  response  to  a  very  urgent  request  from  the  owner,  Herd  No.  35 
was  visited  on  November  6,  1907.  It  was  located  in  Jackson  Town- 
ship, in  the  northeast  quarter  of  section  34.    It  consisted  of  purebred 
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Duroc- Jersey  hogs  of  different  ages.  One  shote  had  died  and  several 
others  were  showing  characteristic  symptoms  of  hog  cholera  at  the 
time  of  our  visit.  As  the  animals  were  all  very  valuable,  none  of  the 
sick  ones  were  killed  for  autopsy.  Our  supply  of  serum  just  at  this 
time  was  unfortunately  quite  limited,  so  a  considerable  number  were 
put  aside  as  checks,  consisting  of  barrows  and  smaller  gilts. 

Treatment  was  carried  out  as  follows :  A  boar  weighing  about  200 
pounds,  that  had  already  showed  symptoms  of  cholera,  was  given 
70  c.  c.  of  Xo.  2  serum.  Two  boars  weighing  about  140  pounds  each, 
both  of  which  also  showed  symptoms  of  disease,  were  given  40  c.  c. 
each  of  the  same  serum.  Eleven  boars  weighing  from  100  to  200 
pounds  each,  all  probably  more  or  less  affected,  were  given  30  c.  c.  each 
of  the  5^ame  serum.  Two  shotes,  probably  infected,  received  40  c.  c. 
each  of  No.  3  serum.  Three  shotes  of  about  50  pounds  were  given  20 
c.  c.  each  of  Xo.  3  serum.  Thirty-three  shotes  of  different  weights 
were  given  30  c.  c.  each  of  Xo.  3  serum. 

One  old  sow  with  young  pigs  was  given  40  c.  c.  of  Xo.  2  serum. 
Four  of  her  pigs  received  20  c.  c.  each  of  the  same  serum,  and  3  others 
of  the  litter  were  left  untreated  as  checks.  Another  old  sow  and 
litter  were  also  left  as  checks,  except  that  7  of  her  pigs  received  20  c.  c. 
each  of  Xo.  2  serum.  Both  litters  were  about  2  months  old.  Five 
old  sows  received  50  c.  c.  of  serum  Xo.  3  alone.  Twenty-seven  shotes 
of  various  sizes,  from  100  to  150  pounds  in  weight,  were  left  un- 
treated as  checks. 

The  treatment  of  this  herd  shows  some  interesting  results.  Of 
the  14  boars  which  were  treated  only  2  died.  The  one  given  70  c.  c.  of 
serum  showed  improvement  for  two  days  after  treatment  and  then 
became  worse  and  finally  died.  It  is  possible  that  a  second  injection 
with  serum  might  have  saved  this  animal.  Several  of  the  treated 
boars  showed  slight  symptoms  of  disease  but  recovered.  Of  the  38 
treated  shotes  only  3  died,  and  most  of  the  others  showed  no  indica- 
tion of  disease.  The  old  sow  which  served  as  a  check  died,  while 
the  old  sows  which  were  treated  remained  well.  All  of  the  treated 
sucking  pigs  in  both  litters  remained  well,  while  all  of  the  checks  in 
both  litters  died.  Of  the  27  untreated  shotes  which  were  left  as 
checks  all  died  but  5. 

It  will  be  noted  that  in  this  herd  the  disease  was  sufficiently  viru- 
lent to  kill  all  classes  of  animals  not  protected  by  serum.  Further- 
more, in  the  case  of  the  boars  which  had  been  more  exposed  to  disease 
than  the  other  animals  before  treatment,  it  will  be  noted  that  the 
disease  was  not  entirely  prevented,  but  so  modified  that  most  of  these 
animals  recovered.  In  the  two  young  litters  the  result  is  very  strik- 
ing and  shows  that  young  pigs  can  be  protected  if  the  dose  of  serum 
given  is  sufficiently  large. 
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Hekd  No.  36. 

Herd  No.  36  was  located  in  the  northeast  quarter  of  section  8, 
Grant  Township,  and  when  first  seen  on  November  6,  1907,  was 
thought  to  be  infected  with  hog  cholera,  as  an  old  sow  in  the  herd 
showed  symptoms  of  the  disease.  As  the  probabilities  were  that 
disease  already  existed  in  this  herd,  serum  No.  3  alone  was  used. 

Four  old  sows  were  each  given  40  c.  c.  of  the  serum ;  7  young  boars 
of  about  150  pounds  weight  were  each  given  30  c.  c. ;  25  shotes  of 
various  weights  received  20  c.  c.  each ;  and  3  shotes  of  larger  size  were 
given  30  c.  c.  each.  The  old  sow  which  was  sick  and  a  number  of 
shotes  of  various  sizes  were  left  as  checks.  The  sick  sow  recovered, 
and  no  further  trouble  occurred  in  the  herd. 

In  connection  with  this  herd  it  is  of  interest  to  note  that  the  gilts 
were  sold  at  public  sale  in  March,  1908,  and  that  some  of  them  were 
bought  by  a  man  who  had  hog  cholera  on  his  farm.  These  animals 
contracted  the  disease  and  died  after  being  put  in  the  infected  yards. 
This  simply  goes  to  show,  however,  that  they  were  not  made  per- 
manently immune  by  the  injection  of  serum  alone,  the  simultaneous 
method  not  being  used  in  this  herd. 

Herd  No.  37. 

Herd  No.  37  was  located  in  section  21,  Washington  Township, 
within  half  a  mile  of  an  infected  herd,  but  was  apparently  well  when 
treated  on  November  7,  1907.  The  herd  consisted  of  purebred  Berk- 
shire hogs  of  various  ages.    No.  3  serum  was  used  on  this  herd. 

Twelve  shotes  weighing  from  125  to  200  pounds  were  each  given 
30  c.  c.  of  serum  plus  1  c.  c.  of  virulent  blood.  One  shote  of  slightly 
heavier  weight  received  40  c.  c.  of  serum  plus  1  c.  c.  of  virulent  blood. 
One  shote  of  100  pounds  was  given  20  c.  c.  of  serum  plus  1  c.  c.  of 
virulent  blood.  Three  fall  pigs  weighing  about  25  pounds  were 
given  20  c.  c.  each  of  serum  alone.  Five  small  sucking  pigs  received 
10  c.  c.  each  of  serum  alone.  One  old  boar  was  given  60  c.  c.  of 
serum  plus  1  c.  c.  of  virulent  blood.  Two  old  sows  received  50  c.  c. 
each  of  serum  plus  1  c.  c.  of  virulent  blood.  Four  old  sows  received 
40  c.  c.  each  of  serum  plus  1  c.  c.  of  virulent  blood. 

Two  shotes  weighing  about  150  pounds  each  were  left  untreated  as 
checks  for  later  exposure  with  a  part  of  the  treated  animals,  but  owing 
to  the  lateness  of  the  season  and  the  absence  of  disease  in  the  neigh- 
borhood the  plan  of  exposing  a  part  of  the  herd  by  plJEicing  them  with 
hogs  sick  with  hog  cholera  could  not  be  carried  out.  As  the  check 
shotes  did  not  contract  disease,  we  must  conclude  that  the  herd  did  not 
become  exposed  to  hog  cholera.  It  is  of  interest  to  note  that  the  use 
of  1  c.  c.  of  virulent  blood  in  conjunction  with  the  serum  caused  no 
symptoms  of  disease. 


Digitized  by 


Google 


THE  PREVENTION   OF  HOG  CHOLERA.  205 

Herd  No.  38. 

'  Herd  No.  38,  located  in  the  southwest  quarter  of  section  26,  Frank- 
lin Township,  was  apparently  well  when  treated  on  November  9, 1907. 
The  herd  was  a  purebred  one  of  the  Duroc-Jersey  breed  and  consisted 
of  old  hogs  and  spring  shotes  of  various  sizes. 

Thirty-one  spring  gilts  weighing  from  100  to  200  pounds  were 
each  injected  with  from  30  to  40  c.  c.  of  No.  2  serum,  according  to  the 
size  of  the  animal,  together  with  1  c.  c.  of  virulent  blood.  Sixteen 
spring  boars  of  about  the  same  weight  as  the  gilts  were  given  the 
same  dose  of  serum  and  virulent  blood.  One  old  boar  wai  given  50 
c.  c.  of  the  same  serum  plus  1  c.  c.  of  virulent  blood.  Sixteen  old 
sows,  weighing  from  300  to  400  pounds  each,  were  given  the  same 
treatment  as  the  old  boar.  Thirteen  barrows  (spring  shotes)  were 
left  imtreated  as  checks. 

The  herd  continued  well  imtil  December  2,  when  one  of  the  un- 
treated shotes  was  noticed  to  be  a  little  off  feed.  About  eight  days 
prior  to  this  date  a  young  boar  that  had  had  a  light  attack  of  hog 
cholera  but  had  apparently  entirely  recovered  was  brought  from  herd 
No.  35  and  placed  with  herd  No.  38.  Before  being  placed  with  herd 
No.  38  this  animal  had  been  thoroughly  washed  with  a  solution  of  one 
of  the  ordinary  coal-tar  disinfectants.  The  untreated  shotes  ran  with 
the  treated  gilts  in  a  yard  adjoining  that  in  which  the  boar  from  herd 
No.  35  was  kept,  and  undoubtedly  contracted  disease  from  him. 

The  check  shote  which  showed  loss  of  appetite  on  December  2  grew 
worse  and  died  on  December  7,  the  autopsy  revealing  the  usual  lesions 
of  hog  cholera,  such  as  engorged  spleen,  hemorrhages  in  the  kidneys, 
etc.  On  this  date  another  check  was  observed  with  symptoms  of  hog 
cholera.  Some  days  later  2  more  of  the  checks  sickened,  and  the 
owner,  fearing  that  all  of  the  untreated  animals  would  eventually  die, 
sold  for  inmiediate  slaughter  those  checks  which  had  so  far  remained 
well.  The  3  sick  checks  which  were  not  sold  all  died  eventually. 
None  of  the  35  or  more  treated  shotes  which  were  in  the  same  in- 
closure  with  the  thecks  showed  any  indications  of  disease. 

On  December  4  the  owner  sold  at  public  sale  a  draft  of  breeding 
animals  from  the  herd,  advertising  them  as  "  vaccinated  "  and  guar- 
anteeing them  to  be  cholera-proof  for  a  period  of  two  months. 
Several  of  these  animals  were  bought  by  farmers  who  had  recently 
lost  hogs  from  hog  cholera  and  some  of  them  were  undoubtedly 
placed  on  infected  premises,  but  in  not  a  single  instance  was  it  after- 
wards shown  that  any  of  them  contracted  the  disease. 

The  result  with  this  herd  shows  that  all  of  the  treated  animals 
were  made  immune  by  the  simultaneous  injection  of  serum  and  viru- 
lent blood.  The  transfer  of  the  young  hog  from  Herd  No.  35  shows 
the  danger  that  may  result  from  placing  with  a  susceptible  herd  an 
animal  which  had  apparently  entirely  recovered  from  hog  cholera. 
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Hebd  No.  39. 

Herd  No.  39  was  located  in  the  northeast  quarter  of  section  12, 
Jackson  Township.  Two  old  sows  and  several  shotes  were  quite  sick 
when  the  herd  was  first  seen  on  November  13, 1907.  One  of  the  sick 
shotes  was  killed,  and  a  post-mortem  examination  showed  the  lesions 
of  hog  cholera,  but  not  as  marked  as  usually  seen  in  acute  cases  of  the 
disease.  The  entire  herd,  with  the  exception  of  5  male  shotes  confined 
in  the  hog  house,  had  been  exposed  to  the  disease  through  contact  with 
the  sick  animals.     No.  4  serum  was  used  on  this  herd. 

Twenty^eight  shotes,  weighing  from  100  to  150  pounds,  that  had 
been  exposed  to  infection  through  contact  with  the  sick  animals  were 
each  given  from  40  c.  c.  to  50  c.  c.  of  serum.  One  sick  shote  was 
given  80  c.  c.  of  the  serum.  Five  boars  weighing  about  175  pounds 
were  each  given  50  c.  c.  of  serum;  these  animals  had  not  been  ex- 
posed to  infection.  One  old  sow,  sick  at  time  of  treatment,  received 
100  c.  c.  of  serum.  Ten  shotes  of  different  sizes  were  left  untreated  as 
checks.    One  old  sow  which  was  sick  was  not  treated. 

Later  inspection  of  the  herd  showed  that  3  of  the  treated  ani- 
mals, including  the  sick  shote  injected  with  80  c.  c.  of  serum,  had 
died.  The  other  treated  animals  all  survived  in  good  condition.  All 
of  the  checks  finally  succumbed  except  2.  One  of  these  did  not  be- 
come sick,  and  the  other  became  sick  and  recovered  but  was  stunted 
and  worthless. 

The  infection  in  this  herd  was  evidently  not  very  acute,  as  the 
checks  showed  a  lingering  type  of  the  disease.  In  view  of  the  fact, 
however,  that  all  but  two  of  the  checks  succumbed,  it  is  reasonable  to 
suppose  that  the  fatality  in  this  herd  would  have  been  much  greater 
had  the  serum  not  been  used. 

Hebd  No.  40. 

Herd  No.  40,  located  near  Herd  No.  39,  in  the  southwest  quarter  of 
section  7,  Washington  Township,  was  treated  November  13,  1907. 
Hog  cholera  had  prevailed  in  this  herd  for  about  two  weeks  before 
the  herd  was  visited.*  Several  hogs  had  died  and  a  number  of  others 
were  sick  at  the  time  of  treatment.  One  of  the  sick  animals  was 
killed  and  a  post-mortem  examination  showed  lesions  of  subacute 
hog  cholera. 

Sixteen  shotes  weighing  about  100  pounds  each,  all  of  which  had 
been  exposed  and  some  of  which  were  probably  more  or  less  affected, 
were  given  40  c.  c.  each  of  No.  4  serum.  Two  shotes  that  were  unmis- 
takably sick  received  50  c.  c.  and  60  c.  c,  respectively,  of  the  same 
serum.  Seven  shotes,  all  of  which  had  been  exposed  and  2  of  which 
were  sick,  were  left  as  checks. 

The  2  sick  checks  and  the  2  treated  animals  which  were  sick  died, 
the  others  survived.    The  fact  that  only  2  of  the  untreated  checks 
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died  would  indicate  that  the  disease  in  this  instance  was  not  very 
virulent. 

Hesd  No.  41. 

Herd  No.  41  was  located  in  the  southwest  quarter  of  section  17, 
Grant  Township.  In  the  opinion  of  the  owner  the  animals  had  not 
been  well  for  several  days.  They  showed  loss  of  appetite,  and  sev- 
eral presented  a  somewhat  gaunt  appearance,  but  none  were  suffi- 
ciently sick  to  warrant  being  killed  for  post-mortem  examination. 
Serum  No.  4  alone  was  used,  as  indicated  below,  on  November  15, 
1907. 

Fifty  spring  shotes  weighing  from  125  to  200  pounds  were  given 
40  c.  c.  each.  One  shote  was  given  20  c.  c. ;  1  received  15  c.  c,  and  53 
were  left  untreated  as  checks. 

As  neither  the  checks  nor  the  treated  animals  sickened,  it  is  proba- 
ble that  the  herd  did  not  become  exposed,  or  else  the  infection  was  a 
very  mild  one. 

Hebo  No.  42. 

Herd  No.  42  consisted  of  purebred  Chester  White  hogs  and  was 
located  in  an  uninfected  neighborhood,  section  21,  Franklin  Town- 
ship. The  herd  consisted  of  old  sows,  young  spring  gilts,  young 
boars,  and  fall  pigs.  Disease  was  conmiunicated  to  the  herd  by  a 
breeding  animal  brought  from  a  purebred  herd  in  another  part  of  the 
State.  When  treated  on  November  19,  1  boar  had  died,  2  others 
showed  symptoms  of  hog  cholera,  and  others  had  doubtless  been  ex- 
posed. From  the  symptoms  a  diagnosis  of  hog  cholera  was  made 
and  the  herd  was  treated  with  No.  4  serum  alone. 

Two  young  boars  weighing  about  175  poimds  were  given  50  c.  c. 
each.  One  old  boar  weighing  about  700  pounds  was  given  60  c.  c. 
Seventeen  yearling  sows  weighing  from  300  to  500  pounds  received 
60  c.  c.  each.  One  old  sow  of  lighter  weight  was  given  50  c.  c.  Thirty- 
six  spring  gilts  of  about  200  pounds  in  weight  received  50  c.  c.  each. 
Twenty  fall  pigs  of  from  25  pounds  to  30  pounds  in  weight  were 
given  20  c.  c.  each.  Six  spring  boars  weighing  about  175  pounds 
each,  1  old  sow,  4  spring  gilts  weighing  200  pounds  each,  and  30  fall 
pigs  were  left  untreated  as  checks. 

Four  of  the  treated  gilts  died  and  2  others  became  sick,  but  re- 
covered. Of  the  20  fall  pigs  that  were  treated  3  died.  The  other 
treated  animals  remained  well  and  in  good  condition.  This  result 
was  very  pleasing  to  the  owner,  who  was  very  anxious  to  have  his 
herd  treated  with  the  serum.  Of  the  checks  all  of  the  30  fall  pigs 
died,  as  did  4  of  the  6  boars,  the  old  sow,  and  2  of  the  4  gilts.  The 
other  2  gilts  sickened,  but  recovered.  It  seems  very  probable  that  had 
the  entire  herd  been  treated  the  loss  would  have  been  very  slight 
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Hebd  No.  43. 

Herd  No.  43  probably  became  infected  from  Herd  No.  32,  located 
but  a  short  distance  away.  The  herd  was  first  seen  on  November  23, 
1907,  at  which  time  there  were  3  sick  shotes.  The  sickest  animal  was 
killed,  and  a  post-mortem  examination  showed  hog-cholera  lesions, 
consisting  of  enlarged  Ijmapathic  glands  and  hemorrhages  in  the 
lungs  and  kidneys.  As  infection  was  already  present,  the  herd  was 
treated  with  serum  alone.  No.  4  serum  being  used. 

Four  old  sows  were  given  60  c.  c.  each.  Twenty- four  gilts,  weigh- 
ing about  125  pounds,  and  8  barrows  of  the  same  weight,  received  40 
c.  c'  each.  Five  fall  pigs  received  30  c.  c.  each.  Fifteen  pigs  of  dif- 
ferent weights  were  left  as  checks. 

The  results  correspond  with  those  obtained  in  other  herds  where 
disease  had  just  appeared.  Of  the  41  treated  animals  only  3  died.  Of 
the  checks  4  died  within  a  short  time  after  treatment,  and  the  owner, 
fearing  he  would  lose  the  remainder,  sold  11  to  shippers,  some  of  the 
animals  being  off  feed  at  the  time.  Had  these  check  animals  not  been 
disposed  of  they  would  probably  all  have  died  of  hog  cholera. 

Herd  No.  44. 

Herd  No.  44  was  located  near  herd  No.  32,  and  was  in  very  bad  con- 
dition when  first  seen  on  November  29,  1907.  The  herd  was  so  badly 
infected  that  it  hardly  seemed  worth  while  to  use  the  serum,  but  the 
owner  was  very  anxious  that  some  of  his  animals  be  saved  if  possible,  so 
a  considerable  part  of  the  herd  was  treated.  The  symptoms  exhibited 
by  the  sick  animals  were  unmistakably  those  of  hog  cholera.  Serum 
No.  5  was  used  on  this  herd. 

Seventeen  shotes  of  various  sizes,  a  number  of  them  visibly  sick, 
were  each  given  from  20  to  60  c.  c.  of  the  serum.  Fourteen  small 
pigs,  probably  all  more  or  less  affected,  received  10  c.  c  each.  Two 
shotes  and  5  small  pigs  were  left  untreated  as  checks. 

Later  examination  of  the  herd  showed  that  12  of  the  treated  shotes 
and  1  of  the  checks  survived.  All  of  the  small  pigs,  both  treated  and 
untreated,  died. 

From  the  virulence  of  the  disease  it  seems  very  probable  that  more 
of  the  shotes  would  have  succumbed  had  they  not  been  treated.  This 
herd,  however,  was  too  badly  infected  at  the  time  of  treatment  to 
expect  very  favorable  results  from  the  serum.  Most  of  the  animals 
were  probably  in  the  later  stages  of  the  period  of  incubation  before 
the  serum  was  administered. 

Hebd  No.  45. 

Herd  No.  45  was  located  near  the  northwest  suburbs  of  Nevada, 
Iowa,  in  a  neighborhood  where  hog  cholera  had  been  raging  for 
some  time.    When  the  herd  was  first  seen  on  November  30^  1907^ 
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symptoms  of  the  disease  had  prevailed  for  several  days.  Four  ani- 
mals had  died  and  several  showed  well-marked  symptoms  of  hog 
cholera.  An  autopsy  on  an  animal  which  had  recently  died  revealed 
the  usual  hog-cholera  lesions.  This  herd,  like  Herd  No.  44,  was  not 
considered  favorable  for  an  experiment,  but  it  was  deemed  advisable 
to  inject  some  of  the  animals  with  serum  alone,  as  the  owner  was 
very  anxious  to  have  the  serum  used  on  his  herd. 

Twenty-nine  shotes  of  various  sizes  were  given  40  c.  c.  each  of 
No.  5  serum,  and  3  old  hogs  received  80  c.  c.  each  of  the  same  serum. 
Thirteen  shotes  of  different  sizes  were  left  untreated  as  checks. 

A  subsequent  inspection  of  the  herd  showed  that  of  the  29  treated 
shotes  3  had  died,  whereas  of  the  13  checks  5  had  died.  The  3  old  hogs 
remained  well. 

The  result  would  indicate  that  a  considerable  proportion  of  the 
treated  animals  were  saved  by  the  serum  treatment. 

Hero  No.  46. 

Herd  No.  46  was  located  near  Herd  No.  40,  but  did  not  become 
infected  until  late  in  the  season.  When  first  seen  on  December  31,, 
1907,  several  of  the  animals  had  died  and  a  considerable  number  were 
showing  well-marked  symptoms  of  hog  cholera.  One  of  the  sick 
animals  was  killed  for  autopsy  and  the  usual  hog-cholera  lesions 
were  noted.  The  majority  of  the  herd  followed  fattening  cattle,  and 
were  in  excellent  condition  when  the  disease  appeared.  No.  5  serum 
was  used  on  this  herd. 

Fifty-five  shotes  that  had  been  kept  in  the  same  yard  with  the  sick 
animals  were  given  40  c.  c.  each  of  the  serum.  A  number  of  the 
animals  in  this  lot  were  no  doubt  already  somewhat  affected  at  the 
time  of  treatment.  Fifteen  shotes  of  larger  size,  weighing  about  250 
pounds  and  kept  in  an  adjoining  lot,  received  from  30  to  50  c.  c.  each. 
Four  old  hogs  received  the  same  dose  as  the  last.  Ten  shotes  of  differ- 
ent sizes,  of  approximately  the  same  weights  as  the  treated  animals, 
were  left  as  checks. 

The  result  was  very  pleasing  to  the  owner.  Of  the  70  shotes  that 
were  treated  only  9  died,  whereas  of  the  10  checks  7  died.  Had  the 
herd  not  been  treated  it  is  likely  that  only  a  few  would  have  survived. 

Hebd  No.  47. 

Herd  No.  47  was  examined  and  treated  on  January  10,  1908.  It 
was  located  close  to  Herd  No.  43  and  probably  became  infected  by  the 
extension  of  disease  from  that  herd.  Some  time  during  the  fall  of 
1907  the  owner  had  procured  from  Chicago  a  supply  of  a  commercial 
vaccine  with  the  intention  of  using  it  if  his  hogs  became  sick.  When 
his  herd  became  infected  early  in  January  he  wished  to  have  the 
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Bureau  serum  used  on  a  part  of  the  herd  in  comparison  with  the 
commercial  serum,  in  which  he  apparently  had  no  great  faith.  Serum 
No.  5  was  used  on  this  herd. 

Seven  old  hogs  were  given  40  c.  c  each  of  the  serum.  Nine  spring 
gilts  received  30  c.  c.  each  and  1  boar  was  given  40  c  c.  On  the  same 
day  the  owner  vaccinated  31  spring  shotes  of  various  sizes  with  the 
commercial  preparation. 

In  the  lot  treated  with  the  Bureau  vaccine  no  deaths  resulted, 
whereas  of  the  31  treated  with  the  commercial  preparation  only  6 
survived. 

DISCUSSION  OP  RESULTS. 

Much  definite  and  valuable  information  was  gained  in  regard  to 
what  may  be  accomplished  by  the  use  of  hyperimmune  serum  in 
herds  in  which  hog  cholera  has  already  appeared.  It  was  stated  in 
Bulletin  102 — and  later  experiments  have  confirmed  the  statement — 
that  hogs  treated  with  hyperimmune  serum  are  protected  against  hog 
cholera  if  they  are  at  once  exposed  to  the  disease  either  by  the  simul- 
taneous injection  of  the  usual  fatal  dose  of  disease-producing  blood 
or  by  association  with  animals  sick  of  the  disease.  It  was  also  shown 
that  the  immunity  produced  by  the  use  of  serum  alone  is  a  transient 
one,  lasting  as  a  rule  for  only  a  few  weeks,  unless  it  is  rendered 
permanent  by  exposure  soon  after  vaccination.  Repeated  experi- 
ments have  shown  that  if  exposure  occurs  soon  after  vaccination  the 
period  of  immunity  is  lengthened  to  at  least  six  months  and  probably 
lasts  during  the  life  of  the  animal.  The  result  is  the  same  whether 
the  exposure  to  the  disease  is  brought  about  through  association  with 
sick  hogs  or  by  the  injection  of  disease-producing  blood,  as  in  the 
simultaneous  method. 

Bearing  the  above-mentioned  facts  in  mind,  it  will  be  seen  that  in 
applying  the  serum  treatment  serum  alone  should  be  used  in  the 
case  of  herds  already  affected  with  hog  cholera,  the  injection  of  the 
serum  and  the  subsequent  exposure  to  the  disease  being  all  that  is 
needed  to  insure  a  lasting  immunity.  In  case,  however,  the  herd  is 
so  divided  that  some  of  the  animals  may  escape  exposure  and  there 
is  danger  that  the  transient  immunity  conferred  by  the  serum  may 
be  lost,  it  then  becomes  necessary  to  use  the  simultaneous  method, 
which  insures  exposure  and  confers  a  more  lasting  immunity. 

A  large  number  of  herds  were  treated  in  which  hog  cholera  had 
recently  appeared.  Some  of  these  herds  were  treated  by  the  serum 
method  and  others  by  the  simultaneous  method. 

SERUM   TREATMENT  OF   RECENTLY   INFECTED   HERDS. 

A  study  of  the  herd  records  shows  that  a  considerable  number 
were  injected  with  hyperimmune  serum  alone.  As  examples  of  those 
in  which  hog  cholera  was  just  starting  and  which  were  treated  in 
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this  way  may  be  mentioned,  among  others,  Herds  Nos.  5,  12,  42,  and 
43.  In  these  four  herds  233  hogs  were  treated  and  104  were  left  un- 
treated.* Of  those  treated  25,  or  less  than  11  per  cent,  died,  while 
of  the  104  untreated  checks  79,  or  76  per  cent,  succumbed. 

In  all  of  the  herds  mentioned  above  the  sick  animals  ran  with  the 
rest  of  the  herd  and  no  attempt  was  made  to  separate  the  sick  from 
the  healthy  animals.  The  results  were  similar  to  those  obtained  in 
the  special  experiments  previously  carried  out  at  the  Bureau  station 
and  described  in  Bulletin  102;  that  is  to  say,  those  animals  not 
already  affected  and  those  in  the  early  stages  of  the  period  of  incuba- 
tion remained  well  and  thrifty  while  the  check  animals  sickened  and 
died. 

SERT7M  TREATMENT  OF  BADLY  INFECTED  HERDS. 

In  the  case  of  badly  infected  herds — ^that  is,  those  containing  a  con- 
siderable number  of  sick  animals,  many  of  them  in  the  last  stages  of 
the  period  of  incubation — ^the  results  were  not  as  good  as  in  the  re- 
cently infected  herds.  This  of  course  was  to  be  expected.  Herds 
Nos.  7,  10,  29,  35,  39,  40,  44,  45,  and  46  may  be  considered  under  this 
heading  as  herds  in  which  the  disease  was  already  well  established 
at  the  time  of  treatment.  These  herds,  with  the  exception  of  a  few 
animals,  were  treated  with  senmi  alone,  for,  as  has  been  already 
stated,  it  is  unnecessary  to  administer  disease-producing  blood  in 
conjunction  with  the  serum  when  the  treated  animals  are  sure  of  early 
subsequent  exposure.  In  these  herds  386  animals  were  treated,  and 
of  this  number  63,  or  about  16.5  per  cent,  died,  whereas  out  of  132 
untreated  checks,  94,  or  about  71  per  cent,  died. 

In  some  of  these  herds  the  protection  afforded  by  vne  serum  to  hogs 
of  various  ages  was  very  striking.  This  is  especially  well  shown  in 
the  case  of  Herd  No.  35.  It  was  also  observed  in  many  instances  that 
the  serum  did  not  prevent  the  disease,  but  rendered  it  less  severe,  and 
recovery  took  place  without  permanent  injury  to  the  animal.  In 
other  words,  what  would  have  been  an  acute  and  probably  fatal  attack 
was  changed  to  a  comparatively  mild  one,  ending  in  good  recovery. 

While  it  is  best,  therefore,  to  use  the  senmi  as  soon  as  possible  after 
the  disease  appears,  its  use  is  nevertheless  warranted  even  after 
the  herd  has  become  badly  infected  and  contains  a  number  of  sick 
animals. 

SIMULTANEOUS  TREATMENT  OF  HEALTHY  HERDS. 

In  order  to  ascertain  what  may  be  accomplished  by  the  treatment 
of  herds  in  which  the  disease  has  not  yet  appeared — one  of  the  ques- 
tions upon  which  the  field  tests  were  expected  to  throw  some  light — 

^The  owner  disposed  of  11  untreated  hogs  in  lierd  No.  43  before  completion 
of  tlie  experiment.    For  tliis  reason  tliese  are  not  included  in  tlie  summary. 
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a  number  of  herds,  themselves  free  from  disease,  but  located  on  the 
borders  of  infected  neighborhoods,  were  treated  by  the  simultaneous 
method.  Some  of  these  herds  became  exposed  to  hog  cholera  later 
on,  as  was  shown  by  the  death  of  the  checks.  As  an  example  of  herds 
so  treated  and  which  later  became  exposed  to  disease  may  be  men- 
tioned Nos.  14, 17,  18,  20,  and  38.  These  herds  were  located  in  four 
different  neighborhoods  and  the  results  were  practically  the  same  in 
each  case.  In  these  5  herds  201  hogs  that  were  treated  by  the  simul- 
taneous method  remained  under  observation  until  the  close  of  the 
experiments;  of  this  number  only  3,  or  about  1^  per  cent,  died,  and 
it  is  not  certain  that  these  had  hog  cholera,  as  the  owner  of  the  herd 
to  which  they  belonged  stated  that  in  his  opinion  they  did  not  show 
hog-cholera  symptoms.  This  herd  being  at  some  distance  from  the 
Bureau  station,  no  post-mortem  examinations  could  be  made.  In  the 
same  herds  there  were  38  untreated  checks,  and  of  this  number  28, 
or  about  74  per  cent,  died.  Had  all  the  animals  in  these  5  herds 
been  treated,  it  seems  reasonable  to  suppose  that  the  loss  would  have 
been  very  slight. 

In  the  case  of  Herds  Nos.  22,  31,  and  32  the  disease-producing  blood 
used  in  conjunction  with  the  serum  did  not  prove  virulent  on  check 
animals,  and  we  can  not  therefore  be  sure  that  this  blood  had  any 
influence  upon  the  production  of  immunity  in  these  cases.  In  Herd 
No.  22  no  check  animals  were  used,  but  of  the  60  treated  hogs  only  2 
died.  In  Herds  Nos.  31  and  32,  85  animals  were  treated,  and  only 
4,  or  a  little  under  5  per  cent,  died,  whereas  of  the  23  untreated  checks 
18,  or  78  per  cent,  died. 

SIMULTANEOUS  TREATMENT  OF  RECENTLY  INFECTED  HERDS. 

As  it  is  sometimes  impossible  to  make  a  positive  diagnosis  of  hog 
cholera  at  the  beginning  of  an  outbreak,  it  may  be  difficult  to  decide 
whether  the  serum  method  or  the  simultaneous  method  should  be 
employed.  In  this  connection  the  question  has  arisen  as  to  whether 
in  the  case  of  herds  already  affected  the  use  of  disease-producing 
blood  is  likely  to  lead  to  bad  results.  In  order  to  throw  some  light 
on  this  point  the  simultaneous  treatment  was  used  on  infected  herds 
Nos.  4,  6,  and  9.  The  result  was  apparently  the  same  as  in  the  herds 
treated  with  serum  alone.  In  the  three  herds  just  mentioned  the 
number  of  animals  treated  was  131,  and  of  these,  7,  or  5  per  cent,  died. 
Of  the  18  untreated  animals  in  the  same  herds  14,  or  80  per  cent,  died. 

The  result  obtained  in  infected  herds  where  simultaneous  treat- 
ment was  employed  confirms  the  results  of  some  special  experiments 
along  the  same  line,  and  the  evidence  so  far  at  hand  indicates  that  at 
the  beginning  of  a  hog  cholera  outbreak  either  method  of  vaccination 
may  be  practiced  with  equally  favorable  results.  In  cases  where 
the  diagnosis  is  doubtful,  the  simultaneous  method  is  preferable  be- 
cause of  the  more  permanent  immunity  it  confers.  ^  , 
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SUMMABT  OF  AIX  INFECTED  HERDS  TREATED  BY  THE  SIMITLTANEOUS 

METHOD. 

As  an  indication  of  what  may  be  accomplished  by  the  simultaneous 
method  in  infected  herds,  there  may  be  cited  Herds  Nos.  4,  6,  9, 10, 14, 
17,  18,  20,  22,  28,  29,  31,  32,  and  38.  In  some  of  these  herds  the  dis- 
ease was  present  at  the  time  of  treatment,  and  in  others  it  appeared 
subsequent  to  the  treatment  In  these  herds  539  animals  were  treated, 
of  which  47,  or  8.7  per  cent,  died.  In  the  same  herds  there  were  108 
untreated  animals,  of  which  79,  or  approximately  73  per  cent,  suc- 
cumbed. Four  or  five  of  the  checks  became  sick  and  recovered,  but 
were  stunted  and  worthless,  and  9  were  sold  before  disease  appeared 
in  the  herd.  It  should  be  stated  that  all  the  loss  that  occurred 
among  the  treated  hogs  took  place  in  herds  where  disease  existed  at 
the  time  of  treatment. 

It  seems  evident  that  the  simultaneous  treatment  is  indicated  (1) 
when  it  is  desired  to  immunize  healthy  hogs  for  a  longer  period  than 
a  few  weeks,  (2)  in  herds  where  infection  is  suspected  but  regarding 
which  some  doubt  may  exist,  and  (3)  in  infectpd  herds  where  there 
is  a  probability  that  some  of  the  animals  may  not  become  exposed 
and  there  is  danger  that  the  transient  immunity  which  the  serum 
alone  imparts  may  be  lost. 

CAN    DISEASE    BE    STARTED    IN    HEALTHY    HERDS    BY    THE    SIMULTANEOUS 

TREATMENT? 

This  question  is  an  important  one,  and  was  given  early  considera- 
tion in  the  experimental  work  at  the  Bureau  station.  It  was  shown 
in  Bulletin  102  that  hogs  are  not  injured  by  the  simultaneous  in- 
jections when  a  sufficient  dose  of  serum  is  administered  with  the 
virulent  blood.  It  was  also  shown  that  in  those  cases  where  the 
dose  of  serum  was  not  sufficient  to  protect  the  treated  animals  com- 
pletely, symptoms  of  disease  developed  more  slowly,  the  disease  was 
much  milder  in  its  course,  and  it  was  not  communicated  to  other 
hogs  unless  the  treated  animals  became  quite  sick. 

As  20  c.  c.  of  hyperimmune  senmi  given  simultaneously  with  2  c.  c. 
of  virulent  blood  had  proved  satisfactory  in  the  experimental  tests 
for  pigs  weighing  from  25  to  75  pounds,  approximately  the  same 
amount  of  serum  was  used  at  the  beginning  of  the  field  tests.  In 
Herd  No.  2  this  dose  was  used  for  pigs  weighing  75  pounds,  and  in 
Herd  No.  4  the  same  dose  was  used  for  shotes  weighing  as  much  as 
100  pounds.  In  both  instances  the  animals  were  protected  against 
the  2  c.  c  of  disease-producing  blood.  In  the  case  of  Herd  No.  6, 
which  received  the  simultaneous  treatment,  the  herd  also  had  some 
natural  exposure  to  disease,  but  the  serum  protected  against  the 
2  c.  c.  of  virulent  blood  as  well  as  against  the  natural  exposure, 
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except  in  the  case  of  3  animals  which  were  probably  infected  before 
treatment  was  carried  out.  In  Herd  No.  8,  where  the  animals  were 
given  the  same  doses  of  senim  and  disease-producing  blood,  the 
simultaneous  treatment  also  gave  entirely  satisfactory  results. 

In  Herd  No.  11,  however,  where  the  treated  animals  were  not 
large  and  apparently  not  more  susceptible  to  virulent  hog  cholera 
than  usual,  the  simultaneous  treatment  was  followed  by  the  appear- 
ance of  disease.  Nine  days  after  treatment  2  or  3  of  the  shotes  be- 
came droopy  and  later  died  after  exhibiting  the  usual  hog-cholera 
symptoms.  Autopsies  on  these  animals  showed  the  usual  hog-cholera 
lesions.  As  the  herd  contained  only  1  untreated  pig,  and  this  could 
not  be  identified,  it  could  not  be  determined  whether  the  disease  in 
this  instance  was  readily  communicable  to  healthy  shotes  or  not. 
As  will  be  seen  from  the  herd  records,  the  loss  in  this  herd  was  com- 
paratively light.  There  can  be  no  question  as  to  the  potency  of 
serum  No.  2,  and  the  virulent  blood  was  the  same  as  that  used  in 
some  of  the  other  herds  with  satisfactory  results.  It  would  seem 
that  the  animals  in  Herd  No.  11  were  either  unusually  susceptible  to 
disease  or  else  some  unknown  factor  was  present  which  in  some  way 
influenced  the  results. 

In  Herd  No.  14  very  large  shotes,  weighing  from  125  to  160  pounds, 
were  treated  by  the  simultaneous  method  with  satisfactory  results. 
In  Herd  No.  17  shotes  weighing  100  pounds  were  also  given  the  same 
treatment  with  no  indication  of  trouble,  but  in  Herd  No.  16  much 
smaller  shotes  were  apparently  made  sick  by  the  simultaneous  treat- 
ment. However,  in  this  herd  the  loss  was  small  considering  the 
number  of  animals  involved.  In  but  one  other  herd  did  disease 
appear  to  have  been  started  by  the  simultaneous  treatment.  This  was 
No.  21,  where  an  old  hog  became  sick  about  one  week  after  injection 
and  soon  died,  an  autopsy  revealing  hog-cholera  lesions.  Two  shotes 
in  this  herd  also  seemed  sick,  but  recovered  after  receiving  an  injec- 
tion of  serum.  Many  other  herds  received  the  simultaneous  treat- 
ment, but  showed  no  indication  of  disease  as  a  result. 

The  prompt  re-treatment  of  the  three  herds,  Nos.  11,  16,  and  21, 
with  serum  alone  was  sufficient  to  prevent  serious  loss.  In  Herd 
No.  21  only  1  animal  out  of  74  died.  This  indicates,  in  the  opinion 
of  the  writer,  that,  if  disease  is  started  in  a  herd,  by  the  simultaneous 
treatment  the  loss  will  be  of  little  consequence  if  the  herd  is  care- 
fully watched  and  reinjected  with  serum  as  soon  as  the  first  indica- 
tion of  trouble  appears.  The  evidence  so  far  at  hand  goes  to  show 
that  the  result  obtained  with  Herd  No.  11  will  be  met  with  very  in- 
frequently and  the  loss  resulting  from  the  simultaneous  treatment 
will  be  so  slight  as  not  to  be  a  serious  objection  to  its  use. 
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PREVENTING    THE    SPREAD    OF    A    CHOLERA    OUTBREAK    BY    VACCINATING 

AROUND  ITS  BORDERS. 

Owing  to  lack  of  time  and  to  the  large  amount  of  hyperimmune 
serum  that  would  have  been  required,  experiments  for  gaining  in- 
formation on  this  point  were  carried  out  in  but  one  neighborhood. 
The  appearance  of  disease  in  Herd  No.  10  constituted  a  new  center  of 
infection,  and  it  was  decided  to  vaccinate  the  neighboring  herds  with 
a  view  to  stamping  out  the  disease  in  that  locality ;  consequently  all 
of  the  hogs  in  Herds  Nos.  19,  22,  26,  27,  30,  33,  and  34  were  treated, 
no  checks  being  left.  These  herds  were  all  well  when  treated  and 
continued  so,  with  the  exception  of  No.  22,  whidi  was  showing  indi- 
cations of  disease  when  vaccinated.  The  disease  soon  died  out  in 
this  neighborhood,  and  it  is  impossible,  therefore,  to  say  whether  or 
not  the  result  would  have  been  the  same  had  the  herds  been  left 
untreated.  The  disease  in  Herd  No.  10  was  not  very  virulent,  but 
the  appearance  of  cholera  in  No.  22  would  indicate  that  but  for  the 
use  of  the  hyperimmune  serum  the  disease  would  probably  have  ap- 
peared in  some  of  the  other  neighboring  herds.  As  the  serum  used 
in  these  experiments  was  known  to  be  potent,  we  have  every  reason 
to  suppose  that  the  herds  in  question  would  have  been  effectively  pro- 
tected against  hog  cholera  had  the  disease  in  No.  10  been  as  virulent 
as  that  in  some  other  neighborhoods. 

While,  therefore,  we  did  not  carry  out  extensive  experiments  as 
to  the  limiting  of  outbreaks  of  hog  cholera  by  the  use  of  serum,  we 
nevertheless  have  reason  to  believe,  judging  by  the  results  in  this 
instance  and  by  what  was  accomplished  in  individual  herds,  that 
outbreaks  may  be  prevented  from  spreading  and  that  the  disease  may 
even  be  stamped  out  by  the  prompt  use  of  serum  when  new  centers 
of  infection  are  discovered. 

EFFECT  OF  VACCINATION  ON  ANIMALS  OF  DIFFERENT  AGES. 

While  a  majority  of  the  vaccinations  herein  recorded  were  made 
on  spring  shotes,  a  considerable  number  of  old  hogs  (animals  from 
IJ  to  3  years  old)  and  quite  a  number  of  sucking  pigs  were  treated 
in  the  different  herds. 

In  the  experiments  with  old  hogs  the  number  of  checks  was  some- 
what limited,  as  the  owners  were  loath  to  leave  any  of  them  untreated 
on  account  of  their  greater  value.  In  a  number  of  herds,  however, 
it  was  shown  that  old  hogs  were  protected  by  the  treatment,  while  the 
imtreated  ones  died.  Such  was  the  case  in  Herds  Nos.  10,  20,  29, 
31,  35,  and  42.  In  the  opinion  of  the  writer  old  hogs  can  be  as  suc- 
cessfully vaccinated  as  shotes. 
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As  the  field  tests  described  in  this  article  were  carried  out  during 
the  fall  of  the  year,  when  as  a  rule  there  are  but  few  sucking  pigs, 
only  a  limited  number  of  young  pigs  could  be  treated.  However, 
in  some  herds  where  disease  had  recently  appeared  very  striking  re- 
sults were  obtained  by  treating  a  part  of  a  litter  and  leaving  the 
remainder  untreated  as  checks,  as  is  shown  in  the  case  of  herds 
Nos.  31  and  35. 

The  results  obtained  in  the  various  herds  which  were  treated  would 
certainly  indicate  that  hogs  of  any  age  may  be  successfully  protected 
against  hog  cholera  in  its  various  forms,  whether  mild  or  virulent, 
by  a  suflScient  dose  of  hyperimmune  serum. 

CONCLUSIONS. 

1.  The  serum  of  properly  hyperimmunized  hogs,  when  adminis- 
tered in  suflScient  doses,  will  protect  nonimmune  hogs  of  all  ages 
against  hog  cholera.  As  indicated  in  the  experiments  which  have 
been  described,  the  following  approximate  doses  should  be  used: 
For  sucking  pigs,  from  10  to  15  c.  c. ;  for  shotes  weighing  from  30 
to  200  pounds,  from  20  to  30  c.  c. ;  for  old  hogs,  from  40  to  60  c.  c. 
Later  experiments,  however,  will  probably  show  that  as  much  as 
60  c.  c.  is  never  required. 

2.  Healthy  herds  treated  by  the  simultaneous  method  are  rendered 
immune  against  hog  cholera. 

3.  In  herds  recently  infected  with  hog  cholera,  where  only  a  few 
animals  have  become  sick,  nearly  all  loss  may  be  prevented  by  the  use 
of  serum  alone.  The  serum  will  not  save  those  animals  in  the  last 
stages  of  the  period  of  incubation,  but  may  be  depended  on  to  pro- 
tect all  of  the  uninfected  animals  and  most  of  those  in  the  early 
stages  of  the  period  of  incubation.  Simultaneous  treatment  in  these 
herds  appears  to  yield  the  same  results  as  the  serum  when  given  alone 
except  that  the  duration  of  immunity  may  be  longer. 

4.  In  badly  infected  herds,  where  the  disease  has  made  considerable 
headway,  a  number  of  the  animals  may  be  saved  by  the  serum,  the 
percentage  saved  depending  upon  the  extent  of  the  infection ;  that  is, 
upon  the  number  of  unaffected  or  only  slightly  affected  animals  in 
the  herd  at  the  time  of  treatment. 

5.  By  the  prompt  use  of  hyperimmune  serum  in  an  infected  herd 
and  the  prompt  vaccination  of  surrounding  herds,  hog  cholera  may 
be  quickly  stamped  out  when  it  first  appears  in  new  territory.  In 
case  the  infection  has  already  spread  from  one  infected  herd  to  sev- 
eral neighboring  herds,  the  vaccination  of  all  herds  bordering  on  the 
infected  area  will  prevent  further  spread  of  the  disease. 

6.  The  treatment  of  healthy  shotes  by  the  simultaneous  method 
very  rarely  causes  the  appearance  of  disease,  and  should  it  do  so  it 
may  be  quickly  controlled  by  the  subsequent  use  of  hyperimmune 
serum  alone. 
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THE  CONTROL  OF  HOG  CHOLERA  BY  SERUM  IMMU- 

NIZATION.« 

By  A.  D.  Melvin,  D.  V.  S., 
Chief  of  the  Bureau  of  Animal  Industry. 

FACTS  ON  WHICH  TREATMENT  IS  BASED. 

As  a  result  of  experimental  work  conducted  by  the  Biochemic  Divi- 
sion of  the  Bureau  of  Animal  Industry  ^  and  recorded  in  Circular  43 
and  in  Bulletin  72  of  this  Bureau,  the  conclusion  was  reached  that 
the  so-called  hog-cholera  bacillus  is  not  the  true  cause  of  hog  cholera, 
but  that  this  organism  plays  the  part  of  a  secondary  invader,  the  true 
cause  of  the  disease  being  a  virus  which  is  present  in  the  blood  of 
hogs  affected  with  hog  cholera,  and  which,  under  certain  conditions 
of  filtration,  is  capable  of  passing  through  the  finest  porcelain  filters. 
Up  to  the  present  time  this  filterable  virus  has  resisted  all  attempts 
at  artificial  cultivation,  and  we  know  of  its  presence  only  through  the 
effect  upon  hogs  when  fluids  from  sick  animals,  free  from  all  known 
bacteria,  are  injected  into  susceptible  animals.  It  is  a  well-known  fact 
that  hogs  which  have  recovered  from  an  attack  of  hog  cholera  are 
completely  immune  when  subsequently  exposed  to  the  same  disease. 

These  two  facts — the  presence  of  the  filterable  virus  in  the  blood  of 
hogs  sick  of  hog  cholera  and  the  immunity  in  hogs  which  have  re- 
covered from  an  attack  of  that  disease — form  the  basis  for  the  prepa- 
ration of  the  serum  which  we  have  used  successfully  in  immunizing 
hogs  against  cholera. 

METHOD  OP  SECURING  IMMUNE  SERUM. 

Without  attempting  to  go  into  the  method  of  producing  this  serum 
in  detail,  it  will  be  suflScient  to  say  that  the  protective  serum  is  pro- 
duced by  a  process  of  hyperimmunization  carried  out  as  follows : 

An  immune  hog  is  injected  with  large  amounts  of  blood  from  hogs 
sick  of  hog  cholera.    These  injections  will  not  produce  more  than  a 

^  This  paper  was  presented  at  the  annual  convention  of  the  American  Veteri- 
nary Medical  Association,  Philadelphia,  Pa.,  September  10,  1908. 

^  The  methods  of  immunization  described  herein  have  been  arrived  at  by  the 
Biochemic  Division,  and  the  investigations  for  the  past  four  years  have  been 
under  the  direct  supervision  of  Dr.  M.  Dorset,  the  chief  of  that  division,  through 
whom  the  Department  of  Agriculture  has  had  the  process  patented  in  such 
manner  as  to  insure  to  all  the  people  In  the  United  States  the  right  to  its  use 
without  the  payment  of  royalty. 

219 


Digitized  by 


Google 


220  25TH  REPORT,  BUREAU  OF  ANIMAL  INDUSTRY. 

transitory  effect  upon  the  health  of  the  immune,  although  they  would 
prove  certainly  fatal  to  a  susceptible  hog.  This  treatment  of  immune 
hogs  with  large  amounts  of  virulent  blood  is  known  as  hyperimmuni- 
zation,  and  gives  to  the  blood  of  the  immune  the  power  to  protect  sus- 
ceptible hogs  from  hog  cholera.  After  a  week  or  so,  when  the  immune 
has  recovered  from  the  effects  of  this  treatment,  blood  is  drawn  from 
that  animal  by  cutting  off  the  end  of  the  tail.  The  blood  drawing  is 
repeated  three  or  four  times  at  intervals  of  a  week,  after  which  the 
inunune  is  usually  bled  to  death  from  the  carotid  artery.  After  each 
drawing  from  the  immune  the  blood  obtained  is  defibrinated  and 
mixed  with  a  suitable  antiseptic.  If  preserved  in  sterile  bottles,  this 
defibrinated  blood,  or  serum,  as  it  is  called,  will  retain  its  potency  for 
years. 

The  protective  serum  having  been  obtained  from  an  immune  hog 
in  the  manner  indicated,  the  potency  of  this  serum  is  determined  by 
injecting  susceptible  pigs  with  varying  amounts,  and  at  the  same  time 
exposing  them  to  hog  cholera  along  with  untreated  control  animals. 
In  practice  it  will  of  course  be  found  best  first  to  collect  large  quanti- 
ties of  serum  and  to  mix  this  before  testing.  A  standard  serum  will 
thus  be  secured  at  a  minimum  cost. 

METHOD  OF  PROTECTING  SUSCEPTIBLE  HOGS. 

A  standard  serum  of  known  potency  having  been  secured,  either  of 
two  methods  may  be  used  for  protecting  susceptible  pigs.  These  are 
known  as  (1)  the  "  simultaneous  "  method  and  (2)  the  "  serum-alone  " 
method,  or  simply  the  serum  method. 

The  first  of  these,  which  is  to  be  recommended  for  use  especially 
in  herds  which  have  not  been  exposed  to  hog  cholera,  consists  in 
injecting  subcutaneously  on  one  side  of  the  body  of  the  pig  to  be  vac- 
cinated a  suitable  quantity  of  serum,  and  simultaneously  on  the  other 
side  of  the  body  a  small  quantity  of  virulent  blood  taken  from  a  hog 
sick  of  hog  cholera.  Experiments  have  shown  that  by  this  method 
pigs  are  given  a  firm  immunity,  lasting  at  least  six  months  and  prob- 
ably longer. 

The  serum-alone  method,  which  consists  simply  in  the  injection  of 
the  protective  serum  without  the  simultaneous  use  of  virulent  blood, 
appears  to  confer  only  a  temporary  immunity  upon  the  treated  pigs, 
unless  they  are  exposed  to  hog  cholera  a  short  time  after  receiving 
the  serum,  in  which  case  they  also  acquire  a  lasting  immunity.  For 
these  reasons  this  method  is  admirably  adapted  to  the  treatment  of 
hogs  in  a  herd  where  hog  cholera  has  already  broken  out,  but  which 
have  not  themselves  shown  visible  symptoms  of  disease. 

The  experiments  which  are  being  carried  out  to  determine  the  cura- 
tive properties  of  the  serum  are  not  yet  complete,  but  from  the  results 
thus  far  obtained  we  know  that  serum  in  the  doses  used  for  immuniza- 
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tion  can  not  be  depended  upon  to  cure  hogs  which  already  show  visible 
symptoms  of  hog  cholera.  Further  work  along  this  line  is  needed. 
Neither  the  simultaneous  nor  the  serum-alone  method,  when  properly 
applied,  appears  to  injure  the  hog  in  any  way. 

COST    OF   THE   SERUM. 

In  order  to  determine  the  cost  of  producing  serum  for  practical  use 
every  item  of  cost  would  of  course  have  to  be  taken  into  account  and 
allowance  made  for  all  sources  of  revenue.  Owing  to  the  conditions 
under  which  the  work  of  the  Bureau  has  been  carried  on — ^that  is, 
manufacturing  serum  for  experimental  use  only  and  utilizing  the 
same  force  for  the  production  of  the  serum  and  for  carrying  on  varied 
experiments — it  is  impossible  to  determine  the  exact  cost  of  the  serum 
thus  far  produced.  SuflBcient  work  has  been  done,  however,  for  an 
estimate  to  be  made.  With  the  dose  of  serum  at  20  cubic  centimeters 
and  with  the  production  carried  out  with  strict  economy,  it  seems 
likely  that  the  cost  per  dose  can  be  brought  within  25  cents.  This 
estimate  is  based  upon  the  supposition  that  each  hyperimmunized 
immune  will  furnish  150  to  200  doses  of  serum,  and  that  the  carcass 
of  the  immune  after  final  bleeding  will  be  utilized  for  food.  There 
seems  to  be  no  objection  to  the  use  of  such  a  carcass  for  food  purposes, 
provided  the  post-mortem  examination  discloses  no  reason  for  reject- 
ing it. 

I  have  recently  been  informed  by  Dr.  C.  E.  Marshall,  of  the  Michi- 
gan Agricultural  College,  who  has  begun  the  preparation  of  this 
serum  for  distribution  to  farmers  in  that  State,  that  it  is  the  purpose 
to  charge  at  present  2  cents  a  cubic  centimeter  for  the  serum,  though 
he  hopes  to  be  able  to  reduce  the  price  materially  before  another  sea- 
son. It  will  undoubtedly  prove  to  be  true  that  the  cost  of  the  serum 
will  vary  with  the  conditions  of  manufacture,  and  the  proportionate 
cost  should  decrease  as  the  amount  of  serum  produced  increases.  In 
any  case  it  seems  certain  that  the  serum  can  be  produced  cheaply 
enough  for  practical  purposes. 

RESULTS  OF  PRACTICAL  TESTS  OF  THE  SERUM. 

The  statements  made  above  concerning  the  protective  power  of 
serum  from  hyperimmunized  immunes  are  based  upon  tests  on  sev- 
eral thousand  hogs.  These  tests  were  carried  out  not  only  in  small 
experiment  pens,  but  in  great  part  upon  farms  under  practical  con- 
ditions. During  the  fall  of  1907  approximately  2,000  hogs  were 
treated  on  50  different  farms,  a  considerable  proportion  of  untreated 
hogs  being  left  in  all  cases  as  a  control  on  the  action  of  the  serum.** 
Both  methods  of  treatment  were  used,  and  the  herd  conditions  varied 

*»  A  report  of  these  field  tests  api^ears  elsewhere  in  this  volume  (pp.  177-217). 
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widely.  The  herds  can  be  roughly  classified  as  (1)  those  in  an  in- 
fected district,  but  themselves  free  from  disease;  (2)  those  known  to 
have  been  exposed  by  contact  with  sick  hogs,  but  which  had  not  de- 
veloped disease  at  the  time  of  treatment;  and  (3)  herds  in  which 
hog  cholera  was  present  and  hogs  were  sick  and  dying  at  the  time  of 
treatment. 

In  no  case  were  any  of  the  ordinary  •  methods  of  combating  hog 
cholera  by  disinfection  and  separation  of  the  sick  from  the  appar- 
ently healthy  practiced.  Where  disease  was  present  at  the  time 
of  treatment,  the  treated  animals  were  allowed  to  run  with  the  sick 
along  with  a  number  of  \intreated  animals  which  served  as  controls, 
and  the  success  following  treatment  can  therefore  be  attributed  to 
the  action  of  the  serum.  In  the  herds  where  hog  cholera  appeared 
subsequent  to  treatment,  practically  all  of  the  treated  hogs  remained 
well  while  more  than  65  per  cent  of  the  checks  died.  In  the  herds 
which  had  been  exposed  but  were  apparently  well  at  the  time  of 
treatment,  4  per  cent  of  the  treated  animals  died  while  approxi- 
mately 90  per  cent  of  the  checks  succumbed.  In  the  herds  where 
disease  existed  at  the  time  of  treatment,  and  where  very  great  success 
was  not  expected,  13  per  cent  of  the  treated  animals  were  lost, 
whereas  75  per  cent  of  the  checks  died. 

These  successful  field  trials,  confirming  as  they  do  numerous  tests 
carried  out  under  experimental  conditions,  have,  convinced  us  of  the 
efficiency  of  this  method  of  dealing  with  hog  cholera ;  and  although 
improvements  will  undoubtedly  be  made  in  many  of  the  details  of 
producing  the  serum,  the  method  is  believed  to  be  now  in  such  con- 
dition as  to  make  the  practical  use  of  it  entirely  feasible. 

CONFERENCES  OF  FEDERAL  AND  STATE  REPRESENTATIVES. 

In  order  that  the  States  most  concerned  in  this  subject  might  be 
brought  into  closer  relation  with  the  work,  and  also  for  the  purpose 
of  discussing  plans  for  effective  coordination  of  State  and  Federal 
work  in  dealing  with  hog  cholera,  twenty-five  of  the  chief  hog-rais- 
ing States  were  requested  to  send  representatives  to  Ames,  Iowa, 
where  the  Bureau  of  Animal  Industry  maintains  a  farm  devoted  to 
experiments  with  hog  cholera.  In  response  to  this  invitation  repre- 
sentatives from  twenty  different  States  visited  Ames  and  were  shown 
the  details  of  the  serum  production. 

A  general  discussion  at  these  conferences  developed  the  practically 
unanimous  opinion  on  the  part  of  State  and  Federal  representatives 
that  the  serum  should  be  prepared  by  each  of  the  States  for  distribu- 
tion to  the  hog  raisers,  and  aU  State  representatives  expressed  their 
intention  to  undertake  the  work  as  soon  as  funds  could  be  secured. 
At  the  present  time  a  number  of  States  have  actually  begun  work. 
If  the  serum  is  prepared  in  sufficient  quantities  there  seems  to  be  no 
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doubt  that  a  great  saving  can  be  effected  simply  by  treating  animals 
in  exposed  herds  or  in  herds  in  which  the  disease  has  just  appeared. 

A  PLAN  FOR  CONTROLLING  AND  ERADICATING  HOG  CHOLERA  BY 
SERUM  IMMUNIZATION. 

If  the  greatest  good  is  to  be  accomplished  we  should  not  be  content 
simply  to  reduce  the  losses  from  hog  cholera,  but  should  undertake 
systematic  efforts  to  eradicate  the  disease.  The  course  which  hog 
cholera  usually  takes  when  it  appears  in  a  neighborhood  is  well 
known.  A  herd  develops  the  disease,  which  may  not  be  recognized  as 
hog  cholera  for  several  weeks  after  it  has  made  its  appearance.  Fol- 
lowing this  the  neighbors'  hogs  become  infected  and  the  disease 
spreads  rapidly,  the  number  of  new  foci  increasing  more  rapidly  as 
the  infected  area  widens,  until  finally  the  losses  in  a  single  county 
may  be  enormous. 

It  is  evident  that  in  order  to  control  the  disease  there  must  be  some 
means  of  confining  it  to  the  original  center  of  infection.  This  has 
been  attempted  by  the  British  Government  through  the  quarantine 
of  farms  where  hog  cholera  exists  and  the  slaughter  of  all  infected 
animals.  That  such  procedures  alone  do  not  yield  the  desired  results 
is  shown  by  the  official  reports  of  the  continued  prevalence  of  hog 
cholera  in  England.  In  the  United  States  such  methods  would  not  be 
suitable,  for,  aside  from  the  enormous  expense  involved,  it  would,  in 
my  opinion,  be  entirely  impracticable  to  thoroughly  disinfect  exten- 
sive farm  premises  and  to  carry  out  a  quarantine  which  would  be 
effective  against  such  carriers  of  disease  as  dogs,  crows,  buzzards,  and 
other  animals. 

It  has  already  been  stated  that  the  serum  from  hyperimmunized 
hogs  can  be  used  to  protect  hogs  from  hog  cholera  and  that  a  large 
saving  can  be  effected  if  the  serum  is  applied  promptly  after  the 
disease  appears  in  a  herd.  Why,  then,  should  not  this  serum  be  used 
as  an  agent  for  the  eradication  of  hog  cholera  ?  It  seems  reasonable 
to  believe  that  it  can  be  used  successfully  for  this  purpose,  but  com- 
plete success  can  not  be  expected  without  proper  organization  and  the 
direction  of  the  work  by  health  authorities. 

In  order  that  the  possibilities  of  well-directed  work  along  these 
lines  may  be  brought  to  the  attention  of  those  who  may  in  the  future 
have  this  work  to  perform,  the  following  plan  for  combating  hog 
cholera  through  serum  immunization  is  submitted : 

1.  The  serum  should  be  prepared  by  the  State  experiment  stations 
or  by  State  live-stock  sanitary  boards  which  are  properly  equipped 
with  laboratory  facilities,  the  efficacy  of  all  serum  to  be  determined 
by  such  laboratories  before  distribution. 

2.  The  field  application  of  the  serum  should  be  in  the  hands  of  the 
State  live-stock  sanitary  board  or  State  veterinarian. 
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3.  The  State  should  be  organized  into  districts,  each  in  charge  of 
a  deputy  State  veterinarian  or  a  deputy  appointed  by  the  live-stock 
sanitary  board.  These  districts  should  be  small  enough  to  permit 
the  deputy  to  exercise  close  watch  over  them. 

4.  The  deputy  State  veterinarian  should  keep  a  supply  of  serum 
on  hand,  so  that  prompt  action  may  be  taken  when  infection  appears. 

5.  Hog  raisers  generally  throughout  the  State  should  be  informed 
when  the  serum  is  available  for  distribution,  and  if  necessary  com- 
pulsory notification*  of  the  presence  of  disease  in  a  herd  should  be 
imposed. 

6.  Upon  notification  to  the  State  live-stock  sanitary  board  or  State 
veterinarian  that  hog  cholera  has  appeared  in  a  certain  neighbor- 
hood, the  diseased  herd  or  herds  should  be  immediately  quarantined, 
the  premises  disinfected  as  thoroughly  as  possible,  and  all  hogs  on 
the  farm  which  have  been  exposed  or  which  are  not  visibly  ill  should 
be  treated  with  serum  alone.  All  hogs  on  the  farm  which  have  not 
been  exposed  should  be  treated  by  the  simultaneous  method,  and  of 
course  the  prompt  removal  of  dead  animals  should  be  enforced.  At 
the  same  time  all  hogs  on  surrounding  farms  should  be  treated  by 
the  simultaneous  method. 

Prompt  action  of  this  kind  should  result  in  confining  the  disease  to 
the  first  herd  where  disease  appeared,  though  we  must  admit  the  pos- 
sibility of  infection  being  carried  beyond  the  vaccinated  belt  by 
birds.  If  this  should  occur,  the  procedure  should  be  the  same  as  in 
the  first  case  of  disease,  though  the  probability  of  dissemination  by 
birds  will  not  be  great,  owing  to  the  comparatively  small  size  of  the 
infected  area. 

With  a  well-organized  live-stock  sanitary  board  and  an  efiicient 
corps  of  deputies  throughout  the  State,  there  seems  to  be  no  reason 
why  hog  cholera  should  not  be  kept  well  under  control  and  perhaps 
in  time  eradicated  by  proceeding  in  the  way  indicated.  By  starting 
the  work  in  early  spring  or  summer  the  task  would  probably  be 
much  simplified  and  the  cost  reduced  to  a  minimum. 

Aside  from  the  eradication  of  hog  cholera,  it  seems  that  an  impor- 
tant saving  to  swine  breeders  and  to  the  hog  industry  in  general  can 
be  accomplished  through  the  protective  inoculation  of  purebred 
hogs.  Some  of  these  hogs  represent  years  of  patient  effort  on  the 
part  of  breeders,  and  their  loss  is  a  loss  to  the  swine  industry  in  gen- 
eral, which  depends  for  its  success  in  great  measure  upon  the  devel- 
opment and  preservation  of  the  superior  characters  possessed  by 
these  purebred  animals. 

There  is  no  doubt  that  the  hog  raisers  would  gladly  cooperate  with 
the  State  authorities  and  that  as  a  rule  any  outbreak  of  disease 
would  be  promptly  reported,  as  the  farmer  would  have  everything 
to  gain  and  nothing  to  lose  by  so  doing. 
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INFECTIOUS     ANEMIA,     MYCOTIC     LYMPHANGITIS,     AND 
CHRONIC    BACTERIAL   DYSENTERY. 

By  John  R.  Mohleb,  V.  M.  D., 
Chief  of  the  Pathological  Division, 

The  three  diseases  known  as  infectious  anemia  (swamp  fever),  my- 
cotic lymphangitis  (pseudo- farcy),  and  chronic  bacterial  dysentery 
(Johne's  disease)  have  recently  been  found  to  have  a  greater  dis- 
tribution in  the  United  States  than  has  heretofore  been  known,  and 
they  have  therefore  assumed  importance  to  sanitary  oflBcers,  not  only 
on  account  of  their  own  individual  character  but  also  because  of  the 
great  similarity  which  they  bear  to  other  more  common  infections 
for  which  they  may  be  readily  mistaken.  A  brief  discussion  of  the 
more  important  features  of  each  of  these  three  diseases  is  therefore 
given  below. 

INFECTIOUS  ANEMIA. 

Infectious  anemia  of  horses,  known  also  by  a  number  of  other 
names,  as  swamp  fever,  American  surra,  malarial  fever,  typhoid  fever 
of  horses,  the  unknown  disease,  no-name  disease,  plains  paralysis,  and 
pernicious  anemia,  has  recently  been  the  subject  of  much  investiga- 
tion. The  cause  of  the  disease  has  now  been  definitely  determined  as 
an  invisible  virus,  which  is  capable  of  passing  through  the  pores  of 
the  finest  porcelain  filter,  like  the  infection  of  foot-and-mouth  disease, 
rinderpest,  hog  cholera,  and  similar  diseases.  The  disease  is  most 
prevalent  in  low-lying  and  badly  drained  sections  of  the  country, 
although  it  has  been  found  in  altitudes  as  high  as  7,500  feet  on 
marshy  pastures  during  wet  seasons.  Therefore  proper  drainage 
of  infected  pastures  is  indicated  as  a  preventive.  It  is  also  more 
prevalent  during  wet  years  than  in  dry  seasons.  It  usually  makes 
its  appearance  in  June,  and  increases  in  frequency  until  October, 
although  the  chronic  cases  may  be  seen  in  the  winter,  having  been 
contracted  during  the  warm  season. 

CAUSE  or  THE  DISEASE. 

It  has  been  conclusively  proven  that  infectious  anemia  is  produced 
by  an  invisible,  filterable  organism,  which  is  transmissible  to  horses, 
mules,  and  asses  by  subcutaneous  inoculation  of  blood  serum.  The 
virus  which  is  present  in  the  blood  may  be  transmitted  to  a  number 
of  equines  in  a  series  of  inosculations  by  injecting  either  the  whole 
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blood,  the  defibrinated  blood,  or  the  blood  serum  which  has  been  passed 
through  a  fine  Pasteur  filter,  thus  elimmating  all  the  visible  forms  of 
organismal  life,  including  bacteria,  trypanosoma,  piroplasma,  etc. 
This  virus  has  also  been  found  to  be  active  in  the  carcass  of  an 
affected  animal  twenty- four  hours  after  death. 

Following  the  injection  of  the  infectious  principle  there  is  a  period 
of  incubation  which  may  extend  from  ten  days  to  six  weeks,  at  the 
end  of  which  time  the  onset  of  the  disease  is  manifested  by  a  rise  of 
temperature.  If  uncomplicated  the  infection  runs  a  chronic  course, 
terminating  in  death  in  from  two  months  to  one  and  a  half  years,  or 
even  longer.  The  probability  of  the  virus  being  spread  by  an  inter- 
mediate host  such  as  flies,  mosquitoes,  internal  parasites,  etc.,  is  now 
receiving  careful  investigation. 

From  experiments  already  made  it  appears  that  this  disease,  form- 
erly supposed  to  be  confined  to  Manitoba  and  Minnesota,  is  more  or 
less  prevalent  in  Kansas,  Nebraska,  Colorado,  Wyoming,  Montana, 
North  Dakota,  and  Texas.  It  also  occurs  in  Europe,  having  been  re- 
ported in  Germany  under  the  name  of  infectious  anemia  and  in 
France  as  infectious  typho-anemia. 

symptoms. 

The  disease  is  characterized  by  a  progressive  pernicious  anemia, 
remittent  fever,  polyuria,  and  gradual  emaciation  in  spite  of  a 
voracious  appetite.  It  begins  to  manifest  itself  by  a  dull,  listless 
appearance  and  by  general"  weakness,  the  animal  tiring  very  easily. 
This  stage  is  followed  closely  by  a  staggering,  swaying,  uncertain 
gait,  the  hind  limbs  being  mostly  affected.  (See  fig.  23.)  There  is 
also  noted  a  weakness  and  tenderness  in  the  region  of  the  loins,  and 
at  the  same  time  the  pulse  increases  in  rapidity  and  may  run  as  high 
as  70,  though  weak,  stringy,  and  intermittent.  The  temperature  may 
rise  to  103°  F.  or  higher,  remaining  high  for  several  days,  and  then 
dropping,  to  rise  again  at  irregular  intervals.  Toward  the  end  of  the 
disease  the  temperature  occasionally  remains  persistently  high.  The 
horse  may  improve  for  a  time,  but  usually  this  temporary  improve- 
ment is  followed  by  a  more  severe  attack  than  the  former  one.  Venous 
regurgitation  is  sometimes  noticed  in  the  jugular  before  death.  Albu- 
men appears  in  the  urine  in  the  advanced  stages  of  the  disease,  while 
the  quantity  of  urine  passed  is  enormous  in  some  cases.  Death  finally 
occurs  from  exhaustion  or  syncope. 

The  blood  shows  a  slight  decrease  in  the  number  of  white  blood 
cells,  while  there  is  a  gradual  but  marked  diminution  of  red  cor- 
puscles, the  count  running  as  low  as  2,000,000  per  cubic  millimeter, 
the  normal  count  being  7,000,000  per  cubic  millimeter.  If  the  blood 
is  drawn  from  such  an  animal,  the  resulting  red  clot  will  be  about 
one-fifth  of  the  ftmount  drawn,     Occasionally  a  slow  dripping  of 
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blood-tinged  serum  from  the  nostrils  is  observed  as  a  result  of  this 
very  thin  blood  oozing  from  the  mucous  membranes.  Petechise,  or 
small  hemorrhagic  points,  are  sometimes  noticed  on  the  nictitating 
membrane  and  conjunctiva  of  the  eye,  while  paleness  of  the  visible 
mucous  membranes  of  the  nose  and  mouth  is  usually  in  evidence, 
although  they  may  have  a  yellow  or  mahogany  tinge.  Often  a 
fluctuating,  pendulous  swelling  may  appear  on  the  lower  lip,  point 
of  elbow,  sheath,  legs,  under  the  belly,  or  on  some  other  pendent 
portion,  especially  late  in  the  disease,  which  is  indicative  of  poor 
circulation,  thinning  of  the  blood,  and  consequent  loss  of  capillary 
action. 


Fio.  23. — Horse  in  last  stage  of  Infectious  anemia. 


L£SI0NS. 


After  death  the  carcass  is  found  to  be  very  emaciated  and  anemic, 
the  visible  mucosa  being  very  pale.  The  marked  absence  of  adipose 
tissue  makes  the  skinning  of  the  animal  a  difficult  task.  Subcuta- 
neous and  intermuscular  edema  and  hemorrhages  are  frequently  ob- 
served, although  it  is  remarkable  in  many  cases  how  few  macroscopic 
lesions  may  be  present.  The  predominating  and  most  constant  lesion 
is  probably  the  petechia  so  often  observed  in  the  mu§cl^  or  on  the 
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serous  membranes  of  the  heart.  The  heart  is  generally  enlarged  and 
may  be  the  only  organ  to  show  evidence  of  disease.  In  other  cases 
the  lungs  may  be  studded  with  petechise,  with  a  serous  exudate  pres- 
ent in  the  thoracic  cavity.  In  addition  to  the  petechise  already  noted, 
the  pericardial  sac  generally  contains  an  increased  amount  of  fluid. 
The  abdominal  cavity  may  diow  peritonitis  and  a  hemorrhagic  condi- 
tion of  the  intestines^  which  probably  result  from  overfeeding  in 
consequence  of  the  ravenous  appetita  The  liver  sometimes  presents 
a  few  areas  of  degeneration,  although  generally  normal.  The  spleen 
is  at  times  found  to  be  enlarged  and  covered  with  petechia?.  The 
kidneys  may  appear  normal  or  anemic  and  flaccid,  but  microscop- 
ically they  usually  show  a  chronic  parenchymatous  degeneration. 
Lymph  glands  may  be  enlarged  and  hemorrhagic. 

DIAGNOSIS. 

The  diagnosis  of  the  disease  is  not  difficult,  especially  in  advanced 
stages.  The  insidious  onset,  remittent  fever,  progressive  emaciation 
and  anemia,  unimpaired  or  ravenous  appetite,  staggering  gait,  and 
polyuria  are  a  train  of  symptoms  which  make  the  disease  sufficiently 
characteristic  to  differentiate  it  from  other  diseases  affecting  horses 
in  this  country.  The  peculiar  relapsing  type  of  fever,  the  great  reduc- 
tion in  the  number  of  red  blood  cells,  and  the  absence  of  eosinophilia 
are  sufficient  to  differentiate  it  from  the  anemias  produced  by  inter- 
nal parasites,  while  it  may  be  readily  distinguished  from  surra  by 
the  nonsusceptibility  of  cattle  and  the  great  ease  with  which  the 
trypanosoma  may  be  found  in  the  latter  affection. 

PROGNOSIS. 

The  prognosis  of  the  disease  is  very  unfavorable.  Veterinarians 
in  different  sections  of  the  country  where  the  disease  is  prevalent 
report  a  mortality  of  75  per  cent,  or  even  higher.  Recovery  takes 
place  only  when  treatment  is  begun  early  or  when  the  animal  has 
a  long  convalescent  period. 

TREATMENT. 

The  treatment  of  the  disease  has  so  far  been  far  from  satisfac- 
tory. The  iodid,  permanganate,  and  carbonate  of  potash  have  been 
used.  Arsenic,  atoxyl,  quinin,  and  silver  preparations  have  been 
suggested,  but  all  have  uniformly  been  without  success.  Intestinal 
antiseptics  have  been  resorted  to,  and  the  results  are  encouraging, 
but  not  altogether  satisfactory.  Symptomatic  treatment  seems  to 
be  the  most  dependable.  For  instance,  Davison,  of  this  Bureau,  was 
able  to  reduce  greatly  the  mortality  from  this  affection  by  giving 
an  antipyretic  of  40  grains  of  quinin,  2  drams  of  acetanilid,  and  30 
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grains  of  powdered  nux  vomica  four  times  daily.  In  the  late  stages, 
with  weak  heart  action,  alcohol  should  be  substituted  for  acetan- 
ilid.  Cold-water  sponge  baths  may  be  given,  and  in  addition  fre- 
quent copious  injections  of  cold  water  per  rectum,  which  has  a  bene- 
ficial effect  in  reducing  the  temperature  and  in  stimulating  peristalsis 
of  the  bowels,  which,  as  a  result  of  the  disease,  show  a  tendency  to 
become  torpid  during  the  fever.  The  administration  of  purgatives 
should  be  avoided  unless  absolutely  necessary,  on  account  of  their 
debilitating  effect,  but  instead  laxative,  easily  digestible  feeds  should 
be  given.  Xot  infrequently  a  dirty-yellowish  tinge  of  the  visible 
mucous  membranes  has  been  observed,  in  which  cases  20  grains  of 
calomel  in  from  2  to  4  drams  of  aloes  in  a  ball,  or  2-dram  doses  of 
fluid  extract  of  podophyllin  may  be  given.  Following  the  subsidence 
of  the  fever  a  tonic  should  be  administered,  composed  of  the  follow- 
ing drugs  in  combination : 

Arsenious  acid grams—       2 

Powdered  nux  vomica do 28 

Powdered  cinchona  bark do 85 

Powdered  gentian  root do 110 

These  should  be  well  mixed  and  half  a  tablespoonful  given  at  each 
feed  to  the  affected  animal. 

As  in  the  case  of  all  other  infectious  diseases,  the  healthy  should  be 
separated  from  the  sick  horses,  and  thorough  disinfection  of  the 
infected  stable,  stalls,  litter,  and  stable  utensils  should  be  carried  out 
in  order  to  prevent  the  recurrence  of  the  disease.  As  a  disinfectant 
the  compound  solution  of  cresol,  carbolic  acid,  or  chlorid  of  lime  may 
be  used  by  mixing  6  ounces  of  any  one  of  these  chemicals  with  1 
gallon  of  water.  One  of  the  approved  coal-tar  sheep  dips  might  also 
be  used  to  advantage  in  a  5  per  cent  solution  (6  ounces  of  dip  to  1 
gallon  of  water).  The  disinfectant  solution  should  be  applied  liber- 
ally to  all  parts  of  the  stable,  and  sufficient  lime  may  be  added  to  the 
carbolic-acid  solution  to  make  the  disinfected  area  conspicuous. 

Investigations  are  now  in  progress  with  a  view  of  producing  a 
vaccine  or  serum  that  will  protect  horses  which  have  been  exposed  to 
the  disease. 

MYCOTIC   LYMPHANGITIS. 

This  disease  has  been  known  as  epizootic  lymphangitis,  otherwise 
pseudo-farcy,  or  Japanese  farcy;  it  is  a  chronic  contagious  disease, 
particularly  of  equincs,  caused  by  a  specific  organism,  the  Saccharo- 
myces  farctminostis^  and  characterized  by  a  suppurative  inflammation 
of  the  subcutaneous  lymph  vessels  and  the  neighboring  lymph  glands. 
Owing  to  the  fact  that  this  affection  does  not  spread  as  an  epizootic 
and  that  its  causal  factor  is  a  yeastlike  fungus,  the  name  mycotic 
instead  of  epizootic  lymphangitis  is  suggested.     This  disease  was  first 


Digitized  by 


Google 


230  25th   report,  BUREAtT  0^  ANIMAL  INDUSTRY. 

described  by  Italian  and  French  veterinarians,  and  the  specific  organ- 
ism was  discovered  by  Rivolta  in  1873.  The  presence  of  the  disease 
in  the  United  States  was  first  observed  by  Pearson  in  Pennsylvania  in 
1907,  although  it  is  probable  that  it  has  existed  in  various  parts  of 
this  country  for  many  years.  More  recently  its  presence  was  definitely 
established  in  Ohio,  Iowa,  California,  and  North  Dakota,  and  there  is 
a  probability  of  its  existence  in  Indiana  and  several  Western  States. 
The  disease  is  also  present  in  the  Philippine  Islands,  Hawaiian 
Islands,  and  Porto  Rico. 

BACTERIOLOGY. 

The  Saccharomycea  farciminosus  forms  slightly  ovoid  bodies  3  to 
5  microns  long  and  2.4  to  3.6  microns  broad,  which  are  somewhat 
pointed  toward  the  poles  and  have  a  sharp  double  contour.  They 
have  more  or  less  of  a  homogeneous  content  and  grow  by  budding. 
This  characteristic  can  be  especially  well  observed  in  old  growths  on 
culture  media.  Their  staining  with  the  ordinary  stains  is  quite  un- 
satisfactory;  they  may,  however,  be  readily  recognized  in  fresh  smear 
preparations  or  in  the  hanging  drop  of  a  small  quantity  of  the  sus- 
pected pus,  where  the  above-described  bodies  can  be  distinctly  noticed. 

A  satisfactory  method  of  staining  the  organism  is  the  Claudius 
method,  which  is  as  follows : 

1.  Stain  with  1  per  cent  aqueous  solution  of  methyl  violet  for  two 
minutes. 

3.  Place  in  a  half  saturated  solution  of  picric  acid  for  one  to  two 
minutes. 

4.  Decolorize  with  chloroform  or  clove  oil. 

5.  Treat  with  xylol. 

6.  Mount  in  Canada  balsam. 

The  organisms  grow  very  slowly  in  the  various  culture  media.  It 
requires  about  ten  days  before  vegetation  is  noticed  on  agar  in  the 
form  of  grayish-white  granules,  which  gradually  grow  to  larger 
colonies,  appearing  considerably  elevated  and  having  a  wrinkled 
surface.  They  also  grow  in  bouillon,  in  which  a  white  flaky  deposit 
makes  its  appearance  after  fifteen  or  eighteen  days.  Tn  taking  cul- 
tures it  is  advisable  to  open  a  fluctuating  abscess,  over  which  the  skin 
should  be  shaved  and  well  cleaned  with  bichlorid  solution  and  alcohol. 
The  abscess  should  be  opened  with  a  sterilized  scalpel,  and  culture 
media  may  then  be  inoculated  in  the  usual  way.  In  case  of  a  mixed 
infection,  the  organism  may  be  isolated  by  plating. 

The  period  of  incubation  varies  greatly,  extending  from  three 
weeks  to  four  months,  or  even  longer.  In  artificial  inoculations 
with  pus  through  wounds  in  the  skin,  inflammation  and  swelling  of 
the  lymph  vessels  may  be  noticed  in  twenty  to  sixty  days,  and  these 
vessels  show  in  their  course  a  development  of  hard  nodules,  from 
which  abscesses  form.  ^  j 
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The  natural  infection  is  without  doubt  caused  through  superficial 
wounds,  such  as  galls,  barbed-wire  cuts,  or  through  various  stable 
utensils,  harness,  bandages,  insects,  etc.  Solipeds  are  mostly  sus- 
ceptible, but  cattle  may  also  be  infected. 

SYMPTOMS. 

The  inflammation  of  the  lymph  vessels  is  usually  first  observed  on 
the  extremities,  especially  on  one  or  both  hind  legs  (fig.  24) ;  it  may 
also  appear  on  the  fore  legs, 
shoulder,  or  neck  (figs.  25  and 
26),  and  more  rarely  on  the 
rump,  udder,  and  scrotum.  The 
lesions  as  a  rule  develop  in  the 
tissue  adjacent  to  the  place  of 
inoculation.  In  the  early  stages 
of  the  disease  the  lymph  vessels 
appear  very  hard  and  thickened, 
and  along  their  course  hard  nod- 
ules develop,  ranging  in  size  from 
a  pea  to  a  hen^s  egg.  Later  these 
nodules  soften,  burst  spontane- 
ously, and  discharge  a  thick  yel- 
lowish pus.  The  surface  of  the 
resulting  ulcers  or  abscess  cavi- 
ties soon  fills  up  with  exuberant 
granulations  which  protrude  be- 
yond the  surface  of  the  skin, 
giving  a  fungoid  appearance. 
The  affected  extremities  are  con- 
siderably enlarged,  similar  to 
cases  .  of  simple  lymphangitis. 
In  rare  cases  the  mucous  mem- 
brane of  the  nostrils  may  also 
become  affected,  showing  yellow- 
ish   flat    elevations   and    ulcera- 


Pio.  24.- 


-Mycotic    lymphangitis    in    North 
Dakota  mare. 


tions,  and  these  may  extend  by  metastasis  to  internal  organs.  (See 
fig.  27.)  In  cases  where  the  mucous  membrane  is  affected  the  sub- 
maxillary lymph  gland  may  also  become  enlarged  and  suppurate. 

The  constitutional  symptoms  accompanying  this  disease  are  not 
very  marked  or  may  be  altogether  absent.  There  is  usually  only  a 
very  slight  fever,  which  seldom  runs  over  102°  F.  The  appetite  is 
not  impaired  except  in  the  advanced  cases. 

LESIONS. 

The  anatomical  changes  are  most  marked  in  the  skin  and  the 
subcutaneous  tissues.     They  may  become  2  to  3  inches  thick  and 
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Fio.  25. — Mycotic  lymphangitis  on  foreleg  and  shoulder  of  horse. 
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Fig.  26. — Mycotic  lymphangitis  In  Porto  RIcan  pony. 
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indurated  as  the  result  of  .fibrous-tissue  formation,  due  to  the  iiifiam- 
mation  present.  On  the  baconlike  cut  surface  suppurative  areas  and 
granulating  sores  may  be  noticed  of  various  sizes^  also  enlarged  lymph 
vessels  filled  with  clotted  lymph  mixed  with  pus.  The  neighboring 
lymph  glands  are  usually  enlarged  and  frequently  contain  suppurating 
foci.     Rarely  the  internal  organs  may  show  metastatic  abscesses. 

DIAGNOSIS. 

The  diagnosis  is  based  on  the  characteristic  appearance  of  the 
ulcerations,  ^hich  show  exuberant  granulation  of  a  bright-red  color, 
inverted  edges,  and  a  thick,  creamy,  glutinous  discharge.  These 
manifestations  differen- 
tiate the  disease  from 
glanders,  in  which  the 
ulcers  are  craterlike,  do 
not  contain  exuberant 
granulations,  and  the  dis- 
charge is  of  a  viscous, 
oily  character.  The  sub- 
maxillary and  other 
lymph  nodes  as  well  as 
the  corded  lymphatics  in 
glanders  are  more  firmly 
attached  to  the  adjacent 
tissues,  and  are  therefore 
less  movable.  In  sonje 
chronic  cases  of  mycotic 
lymphangitis,  however, 
the  lesions  may  closely 
resemble  those  of  farcy, 
and  in  these  cases  the 
microscopical  examination  of  the  pus  will  disclose  the  nature  of  the 
affection.  In  the  pus  the  saccharomyces  can  be  easily  seen  in  the  un- 
stained specimen  and  is  recognized  by  its  size,  shape,  and  highly 
refractory  double  outline.  Furthermore,  the  injection  of  mallein  in 
cases  of  mycotic  lymphangitis  will  be  attended  with  negative  results. 

TREATMENT. 

Treatment  consists  at  the  onset  of  the  disease  in  entire  extirpation 
of  the  nodules,  lymph  vessels,  and  neighboring  lymph  glands  in  case 
the  lesions  are  localized.  In  cases  where  the  nodules  have  formed 
abscesses  their  opening  is  recommended,  followed  by  the  application 
of  the  actual  cautery  or  a  1  to  250  solution  of  bichlorid  of  mercury. 


Fio.  27. — Mycotic  lymphanfirltis  In  Philippine  pony. 
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It  must  be  borne  in  mind  that  the  organism  is  highly  resistant  to 
almost  every  antiseptic,  and  the  best  results  will  be  obtained  from  the 
application  of  a  solution  of  a  strong  antiseptic  following  the  opening 
of  the  lesions. 

In  the  most  favorable  cases  recovery  results  in  from  five  to  seven 
weeks;  as  a  rule,  however,  it  requires  several  months. 

PBOPHYLAXIS. 

In  order  to  prevent  the  spreading  of  the  disease  the  affected  animals 
should  be  isolated,  the  products  of  the  disease  should  be  destroyed, 
and  the  stable  should  be  disinfected  with  very  strong  liquid  dis- 
infectants in  consideration  of  the  great  resistance  of  the  causative 
organism. 

CHRONIC  BACTERIAL  DYSENTERY. 

Chronic  bacterial  dysentery  is  a  chronic  infectious  disease  of  bo- 
vines  caused  by  an  acid-fast  bacillus  simulating  the  tubercle  bacillus. 
It  is  characterized  by  marked  diarrhea,  anemia,  and  emaciation,  ter- 
minating in  death.  It  has  also  been  termed  by  various  European 
investigators  Johne's  disease,  chronic  bacterial  enteritis,  chronic  hy- 
pertrophic enteritis,  and  chronic  bovine  pseudo-tuberculosis  enteritis. 

Recently  this  disease  has  been  observed  in  the  United  States  for  the 
first  time  by  Pearson  in  Pennsylvania  cattle,  and  later  by  Beebe  in 
Minnesota  and  by  Mohler  in  Virginia  cattle  and  in  an  imported  heifer 
from  the  Island  of  Jersey  at  the  Athenia,  N.  J.,  quarantine  station 
of  the  Bureau  of  Animal  Industry.  Pearson  has  proposed  the  name 
"  chronic  bacterial  dysentery  "  for  this  affection. 

The  disease  was  first  studied  in  1895  by  Johne  and  Frothingham 
in  Dresden,  but  they  were  inclined  to  attribute  the  cause  of  the  pecu- 
liar lesions  of  enteritis  which  they  observed  to  the  avian  tubercle 
bacillus.  In  1904  Markus  reported  the  disease  in  Holland,  and  sub- 
sequently it  was  observed  in  Belgium,  Switzerland,  Denmark,  and 
Great  Britain. 

CAUSE. 

The  bacillus  which  has  been  invariably  demonstrated  in  the  intes- 
tinal lesions  and  mesenteric  lymph  glands  in  this  disease  is  a  rod 
about  2  to  3  microns  long  and  0.5  micron  wide.  It  stains  more  or  less 
irregularly,  like  the  tubercle  bacillus,  and,  moreover,  the  similarity 
goes  farther  in  that  the  organism  is  also  strongly  acid-fast,  which 
facts  led  Johne  and  Frothingham  to  surmise  that  the  disease  was 
caused  by  avian  tubercle  bacilli.  However,  it  has  now  been  plainly 
demonstrated  that  the  bacillus  of  chronic  bacterial  dysentery  is 
readily  distinguished  from  those  organisms,  for  while  it  resembles 
the  tubercle  bacillus  in  form  and  staining  qualities,  no  one  has  suc- 
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ceeded  in  growing  it  in  culture  media  or  in  reproducing  the  disease  by 
injecting  experiment  animals. 

SYMPTOMS. 

Probably  the  first  symptom  noticed  is  that  the  animal  is  losing  con- 
dition despite  the  fact  that  its  appetite  is  good  and  the  feed  nourish- 
ing. This  is  soon  followed  by  a  diarrhea  which  is  moderate  at  first, 
but  soon  becomes  excessive  and  may  be  either  irregular  or  persistent, 
the  feces  being  of  the  consistency  of  molasses  and  passed  frequently. 
In  the  meantime  the  hair  becomes  dry  and  harsh  and  the  animal  falls 
off  considerably  in  weight.  (See  fig.  28.)  The  temperature,  how- 
ever, remains  about  normal.  The  appetite  does  not  seem  to  be  greatly 
impaired  until  the 
last  few  weeks  of 
life,  but  neverthe- 
less emaciation 
continues,  the  ani- 
mal becomes  more 
and  more  anemic, 
great  muscular 
weakness  and  ex- 
haustion are  mani- 
fested, and  death 
follows,  appar- 
ently as  the  result 
of  the  persistent 
diarrhea  and  great 
emaciation.  The 
disease  may  con- 
tinue for  four  or 
five  weeks  or  may  last  for  a  year  or  even  longer  before  death  intervenes. 

LESIONS. 

The  lesions  observed  on  post-mortem  are  remarkably  slight  and  out 
of  all  proportion  to  the  severity  of  the  symptoms  manifested.  The 
disease  appears  to  start  in  the  small  intestines,  especially  in  the  lower 
portion,  where  the  lesions  arc  usually  the  most  marked,  but  it  also 
involves  the  large  intestines,^  including  the  rectum.  The  mucous 
membrane  may  alone  be  affected,  although  usually  in  the  long-stand- 
ing cases  the  submucosa  is  also  invaded,  and  the  entire  intestinal  wall 
is  then  much  thicker  than  normal  and  the  tissue  infiltrated  with  an 
inflammatory  exudate.  Tlie  mucous  membrane  or  inside  lining  mem- 
brane is  markedly  wrinkled  or  corrugated,  showing  large  coarse  folds 
with  more  or  less  reddening  or  hemorrhagic  patches  or  spots  on  the 
summits  of  the  ridges,  especially  noticeable  in  the  large  intestines. 
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The  mesenteric  lymph  glands  are  usually  somewhat  enlarged  and  ap- 
pear watery  on  section.  The  other  organs  do  not  appear  to  be 
affected  except  from  the  anemia  present  in  the  later  stages  of  the 


DIFFERENTIAL  DIAGNOSIS. 

The  principal  disease  with  which  bacterial  dysentery  may  be 
confused  is  tuberculosis,  but  the  application  of  the  tuberculin  test 
will  readily  diagnose  the  latter  disease,  while  no  reaction  will  be 
noted  in  case  the  injected  animal  is  suffering  with  only  the  former 
affection.  The  disease  may  also  be  mistaken  for  the  parasitic  affec- 
tions resulting  from  stomach  worms  (verminous  gastritis)  and 
intestinal  parasites,  especially  uncinariasis,  in  which  case  a  micro- 
scopic examination  of  the  feces  is  necessary  in  order  to  establish 
definitely  the  diagnosis. 

TREATMENT. 

As  with  all  other  forms  of  infectious  disease,  it  is  advisable  to 
separate  immediately  the  diseased  and  suspected  cattle  fr(Mn  the 
healthy  animals.  The  feces  passed  by  the  former  should  be  placed 
on  cultivated  soil  where  healthy  cattle  would  not  be  exposed  to  them, 
as  the  bacilli  producing  the  disease  are  readily  found  in  such  manure. 
The  stalls,  stables,  and  barnyards  should  also  be  thoroughly  disin- 
fected, special  attention  being  given  to  those  places  which  have  been 
soiled  by  feces. 

The  administration  of  medicines  has  thus  far  been  quite  unsatis- 
factory, although  treatment  should  be  directed  toward  disinfecting 
the  intestines  with  intestinal  antiseptics,  such  as  creolin  in  2-tea- 
spoonful  doses  given  twice  daily.  Salol,  turpentine,  or  subnitrate  of 
bismuth  in  a  starch  or  wheat-flgur  gruel  may  also  give  temporary 
relief,  but  the  diarrhea  is  likely  to  reappear  and  cause  the  death  of 
the  animal.  In  all  cases  the  food  must  be  carefully  selected  to  assure 
good  quality,  and  should  consist  preferably  of  nutritious  dry  feed. 
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THE  EFFECT  OF  SMELTER  FUMES  UPON  THE  LIVE-STOCK 
INDUSTRY  IN  THE  NORTHWEST. 

By  Robert  J.  Fobmao,  V.  M.  D.,  M.  D., 

Pathologist,  Pathological  Division. 

INTRODUCTION. 

Have  smelter  fumes  and  emanations  any  injurious  effect  on  live 
stock?  Have  such  effects  ever  been  recognized,  demonstrated,  and 
recorded  ?  Such  questions  could  be  asked  only  by  the  uninitiated,  or 
by  those  who  reside  outside  the  regions  where  smelters  are  operated. 
These  disastrous  conditions  are  only  too  well  known  to  the  inhabitants 
of  smelter  districts  in  any  part  of  the  globe,  as  well  as  to  those  famil- 
iar with  the  literature  of  the  subject,  who  have  substantial  evidence, 
descriptive  and  ocular,  upon  which  to  base  affirmative  answers.  Both 
animal  life  and  plant  life  have  succumbed  to  the  smelters'  baneful 
influences.  Owners  of  live  stock  in  regions  where  smelters  are  oper- 
ated have  suffered  such  losses  among  animals  and  forage  that  stock 
raising  has  had  to  be  decreased  or  even  abandoned;  and  no  region 
adjacent  to  a  smelter  is  exempt  from  the  blighting  effects  of  the  fume- 
laden  atmosphere  upon  vegetation,  forests,  and  all  forms  of  animal 
life.  In  fact  these  two  industries,  live  stock  and  smelting,  can  not 
coexist  in  the  same  locality  when  the  ores  used  in  the  smelters  con- 
tain arsenic.  This  is  said  with  full  appreciation  of  the  relative 
character  of  the  damage  perpetrated.  The  quantity  and  quality  of 
the  ore  treated  as  well  as  topographical  conditions  will  influence  the 
damage  inflicted;  however,  in  every  instance  it  is  found  that  the 
effect  is  detrimental  and  that  the  loss  sustained  bears  a  ratio  to  the 
amount  of  ore  handled. 

In  Europe  the  effects  of  smelter  fumes  upon  the  live-stock  industry 
have  attracted  the  attention  of  investigators  for  more  than  a  century, 
and  the  numerous  data  gathered  by  those  workers  have  become 
history. 

These  earlier  researches  were  directed  principally  toward  the  study 
of  the  damage  to  vegetation  and  forests  from  a  botanical  and  chem- 
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ical  standpoint,  the  injuries  to  plant  life  being  more  readily  seen  than 
those  to  animal  life.  Forest  culture  and  the  preservation  of  forests 
have  reached  a  high  state  of  perfection  and  are  zealously  guarded  by 
European  governments,  while  the  raising  of  live  stock  is  on  a  smaller 
scale  than  ours,  and  the  animals  are  mostly  sheltered  in  stables. 

In  England,  following  the  establishment  of  alkali  works  in  1796, 
such  great  losses  were  sustained  that  one  company  paid  annually 
to  landowners  and  tenants  for  damages  to  trees,  hedges,  crops,  etc. 
In  1820  the  Swansea  works  were  established  and  caused  great  dam- 
age, which  was  recognized  and  allowed  by  the  courts  in  1823  and 
again  in  1832.  In  1847  the  towns  improvement  clause  act  was  passed, 
in  1858  the  local  government  act,  later  the  smoke  prevention  act, 
then  the  smoke  nuisance  removal  act,  all  of  which  bore  upon  this 
question. 

In  Germany,  the  valuable  investigations  by  Stokhart  in  1849,  by 
Sussdorf  in  1855,  by  Rosier  in  1865,  by  Reich  in  1867,  by  Freytag  in 
1870-1875,  and  by  Haubner  in  1878,  are  among  Ihe  earlier  scientific 
labors  on  this  subject.  The  masterly  descriptions  by  Freytag  and 
Haubner  of  smelter-smoke  conditions  more  than  twenty-five  years  ago 
stand  correct  to-day  almost  without  change.  These  works  inspired 
the  ablest  scientists  to  investigate  smelter  conditions,  and  their  results 
have  corroborated  Freytag's  and  Haubner's  view  that  smelter  fumes 
and  flue  dust  are  so  injurious  to  the  live-stock  industry  that  the  two 
industries  are  incompatible  in  the  same  district.  The  more  recent 
contributions  on  the  injurious  effects  of  smelter  smoke  are  so  numer- 
ous that  they  have  been  placed  in  the  bibliography  at  the  close  of 
this  paper. 

The  German  Government  has  enacted  laws  whereby  the  smelting 
of  ores  is  permitted  only  on  smelter  reserves ;  that  is  to  say,  the  smelt- 
ing company  has  to  acquire  all  the  land  within  the  radius  over  which 
the  injuries  of  the  smelter  fumes  extend. 

In  the  United  States,  whatever  governmental  control  of  smelting 
may  exist,  it  is  safe  to  say  that  hitherto  in  the  laws  enacted  no  ac- 
count has  been  taken  of  the  havoc  wrought  by  the  poison-laden  fumes 
upon  vegetation  or  animal  life.  Here  forest  culture  and  protection 
does  not  receive  the  same  care  and  attention  as  in  Europe,  although 
smelting  is  conducted  on  a  much  larger  scale  and  the  ores  contain 
more  sulphur  and  arsenic  than  in  Europe.  The  fact  that  our  live 
stock  is  handled  in  larger  flocks  or  herds  makes  it  more  difficult  to 
handle  individual  animals,  and  thus  a  longer  time  has  been  required 
for  the  recognition  of  a  diseased  condition  in  the  herd  and  its  possi- 
ble intimate  connection  with  deleterious  effects  of  the  smelter.  Hence 
it  is  that  in  this  country  only  in  scattered  instances  has  this  surmise 
culminated  in  an  appeal  to  the  courts. 
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OUTLINE  OF  PRESENT  INVESTIGATION. 

The  investigation  described  in  this  paper  was  undertaken  by  the 
direction  of  the  Secretary  of  Agriculture  in  response  to  numerous 
appeals  from  stock  growers  and  farmers  of  Deer  Lodge  Valley,  Mon- 
tana, who  sustained  such  losses  among  their  animals  and  crops  that 
live-stock  raising  not  only  became  unprofitable,  but  a  number  of 
ranchers  were  compelled  to  abandon  their  homes  and  improved  land 
and  seek  a  livelihood  elsewhere.  The  writer  was  detailed  to  inspect 
the  conditions  of  that  locality  and  to  take  such  material  from  animal 
tissues  for  microscopic  examination  as  might  appear  necessary. 

The  geographic  situation  of  the  Washoe  smelter  near  Anaconda, 
Mont.,  and  of  the  Deer  Lodge  Valley  have  been  minutely  described 
in  Bulletin  113  of  the  Bureau  of  Chemistry  of  the  United  States  De- 
partment of  Agriculture,  hence  it  is  unnecessary  to  give  such  a  de- 
scription in  the  present  article. 

In  this  connection  it  is  only  proper  to  acknowledge  the  generosity 
of  the  Deer  Lodge  Farmers'  Association  in  offering  to  allow  the 
writer  to  select  and  slaughter  without  payment  of  compensation  any 
animal — ^horse,  cow,  steer,  or  sheep — on  any  ranch  in  their  so-called 
smoke  zone,  as  well  as  from  the  dairies,  to  be  utilized  for  the  purpose 
mentioned.  Mr.  E.  P.  Mathewson,  general  manager  of  the  Anaconda 
Copper  Mining  Company,  likewise  extended  a  similar  offer  with  re- 
gard to  any  animals  on  the  company's  premises,  consisting  of  section 
16  and  the  leased  part  of  the  Bliss  ranch.  These  offers  were  grate- 
fully accepted. 

The  inspection  of  Deer  Lodge  Valley  and  the  collection  of  material 
for  microscopic  examination  during  the  winter  of  1000  extended  over 
a  period  of  forty-four  days,  from  Octol)er  26  to  December  8.  It  was 
ascertained  first,  by  conversation  with  ranchers,  what  were  the  general 
conditions  of  the  valley  in  which  the  losses  were  reported  to  occur, 
the  extent  of  territory  involved,  the  number  of  animals  lost,  the 
time  of  the  year,  and  the  localities  where  the  greatest  losses  were  sus- 
tained, also  the  character  of  the  feed  and  water  supply  and  the  con- 
ditions under  which  the  animals  were  kept.  The  representatives  of 
the  mining  company,  on  the  other  hand,  reported  the  flourishing  con- 
dition of  the  animals  on  the  company's  premises,  the  abundant  hay 
crops,  etc. 

The  writer  visited  as  many  ranches  as  possible  in  the  time  mentioned, 
and  inspected  the  pastures,  soil,  water  supply,  hay,  sheds,  and  stables, 
as  well  as  the  physical  condition  of  the  available  animals.  This  latter 
examination  was  usually  made  in  conjunction  with  Dr.  E.  T.  Davison, 
of  the  Bureau  of  Animal  Industry,  also  on  some  occasions  with  Dr. 
D.  E.  Salmon,  Dr.  Leonard  Pearson,  and  Doctor  Cheney.     The 
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ranches  inspected  were  located  in  various  directions  from  the  smelter, 
and  their  distance  on  an  air  line  from  the  smelter  varied  from  IJ 
to  12  miles.  While  not  every  ranch  came  under  observation,  those 
that  were  investigated  were  thoroughly  representative  of  the  region 
subjected  to  the  influence  of  flue  dust.  This  region  included  almost  the 
entire  Deer  Lodge  Valley  as  well  as  the  adjoining  foothills.  The  in- 
jurious effects  were  sufficiently  pronounced  to  be  detected  even  on 
casual  inspection,  to  say  nothing  of  a  close,  careful,  systematic  in- 
vestigation. 

Twenty-one  ranches  were  investigated,  practically  all  of  which 
were  to  the  eastward  of  a  line  running  north  and  south  through  the 
smelter ;  only  one  ranch  was  a  little  to  the  west  of  south,  and  situated 
about  4  miles  from  the  smelter.  Eight  ranches  were  in  a  southeasterly 
direction,  ranging  from  1^  to  7  miles  in  distance;  two  were  due  east, 
from  2  to  7  miles;  seven  were  northeast,  from  3  to  9  miles;  and  the 
farthermost  three  were  north,  from  9  to  12  miles. 

The  inspection  itself  varied  considerably  in  character.  TVTiere  the 
owner  was  prejudiced  against  an  investigation  and  unwilling  to  give 
information  or  have  his  premises  and  animals  inspected,  the  inspec- 
tion was  limited  to  a  mere  general  inquiry  as  to  the  present  state  of 
hay  and  other  crops  harvested,  the  prices  received  for  them,  and  the 
number  of  animals  on  hand  as  compared  with  the  records  of  previous 
years.  On  the  other  hand,  where  the  owner  was  disposed  to  sanction 
an  investigation,  it  took  the  form  of  a  minute  inspection  of  the  ranch, 
pastures,  hay,  water  supply,  shelters,  sheds,  stable,  and  barn,  in  addi- 
tion to  an  examination  of  all  live  stock.  On  some  ranches  the  w^riter 
was  permitted  to  select  and  slaughter  animals  for  the  purpose  of 
microscopic  investigation,  which  must  always  be  the  court  of  last 
appeal  in  the  consideration  of  damage  to  tissues. 

It  sliould  be  mentioned  in  this  connection  that  the  physical  exam- 
ination of  range  animals  is  not  as  easily  accomplished  as  that  of  the 
eastern  stable  and  pasture-reared  animals.  AAlien  an  animal  is  used 
to  roaming  on  the  range,  even  if  it  is  sick,  it  does  not  submit  as 
kindly  to  an  examination  as  the  halter-broken  animal.  After  such 
preliminary  examination  it  was  possible  to  form  an  opinion  inde- 
pendent of  the  hearsay  statements  of  ranchers  on  the  one  hand  and 
of  the  representative  of  the  mining  company  on  the  other  hand. 

CONDITIONS  FOUND  IN  REGION  OF  SMELTER. 

This  inquiry  and  inspection  revealed  many  interesting  facts.  In 
driving  through  the  valley  one  could  see  apparently  fine-looking  pas- 
tures and  meadows  in  which  no  htock  had  been  allowed  to  run  or 
from  which  no  hay  had  been  cut.  The  reason  as  explained  by  resi- 
dents of  the  valley  was  that  the  grass  was  so  noxious  that  it  could 
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not  be  used  with  safety  or  profit.  Even  the  hay,  they  said,  was 
unsafe  to  feed  and  also  unprofitable  for  sale.  It  is  a  well-known  fact 
that  Deer  Lodge  Valley  hay,  when  there  is  any  demand  at  all,  sells 
for  about  50  to  75  per  cent  less  than  the  hay  from  outside  the  smoke 
zone.  In  many  places  stacks  of  100  to  250  tons  remained  for  several 
years  unsold  and  thousands  of  tons  of  hay  remained  uncut  in  various 
parts  of  the  valley.  The  claims  of  the  residents  in  regard  to  the 
noxious  properties  of  the  grass  and  hay  can  be  substantiated  by  the 
chemical  analyses  of  Dr.  J.  K.  Haywood,  of  the  Bureau  of  Chemistry, 
as  shown  in  the  following  table  taken  from  Bulletin  113  of  that 
Bureau  : 

Arsenic  content  of  forage  in  Deer  Lodge  V alley,  exprensed  as  arsenious  oxid, 
as  determined  by  J.  A'.  Haywood,  V.  H.  Bureau  of  Chemistry, 

[Calculated  to  dry  basis.] 


Serial 
No. 


4107. 
4118. 
4119. 
4120. 
4106. 
4121. 
4122. 
4123. 
4109.. 
4124. 
4112.. 
4110. 
4111. 
4125. 
4113. 


Arsenious 
oxid  per  25 
pounds  av- 
oirdupois 
of  dry 
ration. 


Red  top 

Clover.. 

Ranee  grass 

Alfalfa  and  clover  (just  cut ) . 

Red  top 

Ranee  grass 

"""do 

Al&lfa 
Red  top 
Bunch  grass 
Field  grass 

Hay 

Range  grass. 
Bunch  grass 


2  miles  N 
2imUesN 

3  mUes  N 
do. 

4  miles  N.,  Lost 
Creek. 

4  miles  NE 
do 
do 

4|  miles  NE 

5  miles  NE., 
do 

6  miles  NE., 
SmUesNE., 
10  miles  NE 
ImlleSE... 

3  miles  E . . . 
6  miles  E.... 
do 

4  miles  W... 
ejmUes  W.. 


Water-sol 
uble  arseni- 
ous oxid 
per  gram 

of  OTT 

sampte. 


.054  , 
.090 
.054  I 
.055 
.090  > 
.104 
.065  I 
.070  I 
.009  ! 
.042 
.055 
.041  I 
.055 
.055  I 


Orains. 

Mmigram. 

18.0 

0.063 

12.1 

.041 

12.1 

.028 

9.5 

.034 

7.2 

.020 

4.9 

.014 

9.5 

.028 

15.8 

.020 

9.5 

.020 

0i6 

.028 

15.8 

.069 

18.2 

.041 

9.6 

.028 

12.3 

.042 

12.1 

.041 

7.4 

.020 

9.6 

.041 

7.2 

.028 

9.6 

.028 

9.6 

.028 

Water-sol- 
uble arseni- 
ous oxid 
per  25 
pounds 
avoirdu- 
pois of 
dry  ration. 


Orains. 
14.5 
7.2 
4.9 
6.0 
3.5 

2.5 
4.9 
3.5 
3.5 
4.9 
12.1 
7.2 
4.9 
7.4 
7.2 
3.5 
7.2 
4.9 
4.9 
4.9 


The  analyses  of  Prof.  R.  E.  Swain,  of  Leland  Stanford  Junior  Uni- 
versity, California,  as  published  in  the  Journal  of  the  American 
Chemical  Society,  Volume  XXX,  No.  6,  June,  1898,  and  Prof.  W.  D. 
Harkins,  of  the  University  of  Montana,  in  1906,  given  below,  like- 
wise show  the  presence  of  a  large  amount  of  arsenic  in  grass,  hay,  and 
leaves  and  bark  of  trees  resulting  from  smelter  fumes. 
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Arsenic  content  of  grass,  hay,  etc.,  in  Deer  Lodge  Valley,  as  determined  by 
Prof.  W.  D.  Harkins,  University  of  Montana, 


Serial 
No. 

Nature 

of 
sample. 

Month. 

Distance  and 

direction  from 

Anaconda. 

Partfr 
miU^n-a 

Serial 
No. 

67.... 
58.... 
50.... 
60.... 
61.... 
62.... 
63.... 
64.... 
66.... 
66.... 
67.... 
68.... 
69.... 
70.... 
71.... 
72.... 
73.... 
74.... 
75.... 

Nature 

of 
sample. 

Grass. 
...do.. 
Hay.. 

Month. 

July 

...do 

Aumist-.. 

Distance  and 

direction  from 

Anaconda. 

Parts 
minSn.a 

38.... 
39.... 
40..   . 

Grass. 
...do.. 

Hay.. 

Grass. 

Hay.. 
...do.. 

Grass. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 

February. 

...do 

June 

...do 

...do 

...do 

July 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

Mile*. 

5SE 

5.5N 

3  W 

140. 

180 

14 

99 

107 

18 

12 

111 

38 

21 

157 

10 

360 

460 

293 

583 

360 

376 

18 

Miles. 

2SW 

0.7  SW 

6E 

606 
431 
31 

41 

4  W 

Bark..!. ..do 

Leavesj...do 

Grass.  ...do 

...do..i  September 

...do. .'...do 

...do do 

...do do 

...do do 

...do do 

...do..    October... 

...do..t...do 

...do..  ...do 

...do..  ...do 

. . .  do  . .    November 

...do. .'...do 

do  ..■ do 

1.5SW 

1.7  SW 

1.7  SW 

2.6  NW 

2.*SW 

6N 

300 

42 

3E 

'683 

43 

4E 

482 

44.... 
45.... 
46 

4.2N 

8NNE 

6W 

81 
100 
33 

47.... 
48 

3SE 

1.5  SW 

28 

28W 

1.5  SW 

1.7  SW 

1.7  SW 

1.5  SW 

1.7  SW 

6N 

4.2N 

IN 

34 
101 

49 

1  E 

286 

60 

10  SW 

13  SW 

36N 

34N 

4.2  NNE.... 

6NNE 

1.5  E 

64 

61 ... . 
52 

...do.. 
.  .do  . 

38 
29 

53.... 
54.... 
55.... 
56 

Leaves 
Bark.. 
...do.. 
Grass. 

21 
121 

73 
705 

«  Parts  per  million  are  equivalent  to  ten-thousandths  of  1  per  cent,  and  multiplied  by 
0.7  give  the  number  of  grains  in  100  pounds  of  substance. 

The  presence  of  such  large  quantities  of  arsenic  in  the  grass  and 
hay,  as  shown  by  the  chemical  analyses  referred  to,  would  fully 
account  for  Deer  Lodge  Valley  hay  being  less  readily  sold  than  hay 
raised  elsewhere.  Such  hay  would  be  undesirable  feed  for  animals, 
and  from  an  economic  standpoint  it  would  appear  wiser  to  let  it 
remain  uncut  than  to  incur  the  expense  of  cutting  and  stacking, 
w^hen,  if  disposed  of  at  all,  it  would  bring  only  about  the  cost  of 
putting  it  up. 

LOSSES  OF  LIVE  STOCK. 

An  attempt  was  made  to  ascertain  approximately  the  extent  of  the 
losses  in  live  stock  sustained  by  the  farmers  in  the  smelter  region 
during  the  period  from  1902  to  1906.  The  writer  endeavored  to  get 
as  accurate  a  list  as  possible  of  the  number  of  animals  which  each 
farmer  had  at  the  beginning  and  at  the  end  of  this  period,  and  state- 
ments were  obtained  as  to  the  holdings  of  49  persons.  The  exact 
numbers  were  taken  from  books  whenever  possible,  although  most 
of  the  figures,  especially  for  1902,  were  necessarily  estimates. 

Considered  in  the  aggregate,  these  reported  losses  were  nothing 
short  of  appalling  in  magnitude.  The  notes  show  that  out  of  a  total 
of  2,447  horses  in  1902  only  423  remained  in  1906,  and  the  losses  in 
cattle  were  even  greater.  The  decrease  was  said  to  be  due  almost  en- 
tirely to  deaths,  as  on  account  of  the  unthrifty  condition  of  the 
animals  there  was  practically  no  sale  for  them.  Three  men  who 
undertook  to  raise  sheep  went  out  of  the  business,  and  five  other 
ranchers  also  left  the  valley  on  accoimt  of  their  losses  during  this 
period. 
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A  striking  instance  is  afforded  by  the  claim  of  one  of  the  largest 
stock  raisers  of  Deer  Lodge  Valley,  whose  ranch  was  about  12  miles 
from  the  smelter.  According  to  his  itemized  statement  his  total 
losses  during  1903  amounted  to  $31,582.  He  lost  by  death  during 
that  year  34  horses,  101  cattle,  and  800  sheep,  and  animals  that  did 
not  die  were  greatly  damaged.  He  also  claimed  to  have  sustained 
losses  and  damage  due  to  slunk  calves,  loss  of  milk,  and  damage  to 
hay,  pastures,  etc. 

A  HISTORIC   FSSDING  SXPSRIMENT. 

The  feeding  experiment  described  below  is  inserted  partly  to 
show  that  the  controversy  regarding  damage  to  live  stock  from 
smelter  fumes  is  one  of  long  standing,  at  any  rate  in  Europe.  The 
experiment  took  place  in  Germany  forty-five  years  ago,  and,  as  will 
be  seen,  was  quite  conclusive  in  its  results.  The  work  was  carried 
out  by  a  scientific  commission  under  the  personal  supervision  of 
Professor  Stangel,  the  place  being  the  agricultural  academy  farm  at 
Tharand.**  The  object  was  to  determine  whether  the  forage  in  smelt- 
ing regions  produced  any  injurious  effects  on  the  health  of  cattle. 

Two  6-year-old  steers  were  used  in  the  feeding  trials,  which  lasted 
from  June  7,  1864,  to  April  27,  1865.  The  experiment  was  divided 
into  three  periods.  In  the  first  period,  from  June  7  to  August  20, 
the  steers  were  fed  in  the  following  manner :  One,  the  check  animal, 
received  daily  30  pounds  of  wholesome,  sound  hay,  while  the  ex- 
perimental steer  received  30  pounds  of  hay  that  was  pronounced  to 
be  damaged  by  smelter  fumes  to  the  extent  of  40  per  cent.  During 
this  period,  lasting  seventy-five  days,  no  marked  disturbances  were 
noticed.  The  exi>erimental  animal  consumed  29.68  poimds  of  hay 
daily,  and  increased  in  weight  from  962  pounds  to  1,025  pounds,  or 
63  pounds,  which  is  an  increase  of  0.84  i>oimd  per  day;  while  the 
check  animal  increased  from  941  to  1,022  pounds,  or  81  pounds,  which 
is  a  daily  increase  of  1.08  pounds. 

During  the  second  period,  lasting  from  August  21  to  November  21, 
or  ninety-three  days,  the  experimental  animal  had  diarrhea  several 
times  and  the  feces  changed  color  and  had  an  ill  odor.  The  animal 
partook  of  but  25.62  pounds  of  hay  daily  and  increased  in  weight 
from  1,003  to  1,072  pounds,  which  is  a  daily  average  of  0.74  pound. 
The  check  animal  consumed  the  full  ration  of  30  pounds,  and  in- 


« Reported  by  Freytag  In  "  Jahrbiich  ftir  das  Berg-  und  Illlttenwesen  in 
Konigreiche  Sachsen  auf  das  Jahr  1873."  There  Is  apparently  a  dlserei)ancy 
In  the  weights  of  the  experiment  animals  as  given  at  the  end  of  the  first  period 
and  at  the  beginning  of  the  second  period  the  following  day,  which  the  present 
author  is  unable  to  explain.  The  figures  have  been  correctly  copied  from  the 
€tonnan  report.  Whatever  error  there  may  be  is  not  suflicient  to  affect  materi- 
ally the  value  of  the  result 
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ci'eased  from  1,015  to  1,109  pounds,  or  an  increase  of  1.01  pounds  per 
day. 

Up  to  this  point  it  appears  that  both  animals  gradually  increased 
in  weight,  and  that  while  the  check  animal  continued  to  consume  the 
maximum  amount  of  hay  per  day,  the  experiment  animal  showed  a 
gradually  less  desire  to  eat. 

The  feeding  experiments  were  next  continued  by  Commissioner 
Engel  for  the  third  period  of  one  hundred  and  fifty-seven  days,  from 
November  22  to  April  27.  During  this  time  the  experimental  steer 
consumed  on  an  average  but  21.4  pounds  per  day,  and  its  body 
weight  diminished  from  1,070  to  1,045  pounds,  which  was  a  diminu- 
tion of  0.17  pound  per  day.  The  check  animal  continued  to  eat  30 
pounds  of  hay  per  day,  increasing  in  weight  from  1,109  to  1,210 
pounds,  which  is  an  increase  of  0.64  pound  per  day.  On  April  27 
the  check  steer  was  sold,  while  the  experiment  animal  was  continued 
to  be  fed  on  hay  from  the  smelter  district  from  April  28  to  November 
8,  or  one  hundred  and  ninety-five  days.  The  reluctance  to  eat  this 
hay  increased  to  such  an  extent  that  toward  the  end  of  the  experiment 
the  animal  consumed  daily  but  14  pounds  of  hay,  the  average  during 
the  entire  period  being  16.6  pounds  per  day.  The  body  weight 
diminished  from  1,045  to  820  pounds,  a  daily  loss  of  1.15  pounds. 

LESIONS  PRODUCED  EXPERIMENTALLY. 

The  following  experiment  was  made  in  order  to  test  the  effect  of 
arsenic  on  horses  and  to  compare  the  experimental  results  with  the 
symptoms  as  found  among  animals  in  the  vicinity  of  the  smelter. 
The  subject  was  a  horse  purchased  at  Rock  Creek,  Mont.,  in  perfect 
health  at  the  time  of  purchase  and  weighing  about  850  pounds. 

August  20,  1906,  the  auimal  was  given  20  grains  of  white  arsenic  mixed  with 
a  little  bran  and  water.  August  30  it  was  given  40  grains  of  arsenic  in  solu- 
tion mixed  with  the  bran. 

August  31  the  animal  appeared  less  bright,  appetite  not  quite  so  good. 
Pulse,  which  had  been  full  and  strong,  is  not  easily  felt,  owing  to  the  l>ad  dis- 
position of  the  animal.  The  animal  received  again  40  grains  of  arsenic  in 
solution  as  on  the  preceding  day. 

September  1.  General  condition  unchanged;  apparently  normal  amount  of 
urine  has  been  voided,  and  natural  droppings.  The  animal  again  received 
40  grains  of  arsenic  in  solution. 

September  2.  Animal  is  sick;  no  appetite;  api)ear8  dull;  walks  very  stiffly; 
droppings  covered  with  thick,  stringy,  white  mucus;  respiration  accelerated; 
pulse  almost  inii)erceptible;  urine  voided  in  small  quantity;  temi)erature 
102.1°  F. ;  staring  coat.  Forty  grains  of  arsenic  solution  were  mixed  with 
bran  and  oats,  but  the  animal  would  eat  but  a  few  mouthfuls  and  took  not  to 
exceed  one-tenth. 

September  3.  Animal  looks  somewhat  brighter,  but  has  no  api)etite  and  walks 
in  a  stiff,  uncertain  manner;  mucous  membranes  red;  pulse  almost  imper- 
ceptible ;  tenii)erature  100.8°  F. ;  drinks  very  little.  Forty  grains  of  arsenical 
solution  injected  into  the  pharynx  with  a  syringe. 
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September  4.  Animal  very  dull  and  drowsy;  has  no  appetite;  drinks  little; 
droppings  very  soft;  visible  mucons  membranes  much  congested;  submaxil- 
lary artery  at  the  Jaw  is  tender  and  full,  but  the  pulse  is  weak,  almost  imper- 
ceptible, could  not  be  counted;  heart  beats  quick,  Jerky,  but  not  hard,  tS7  per 
minute;  respiration  21;  tem|)erature  100.7°  F. ;  animal  scarcely  able  to  walk 
on  account  of  progressive  paralysis  affecting  the  limbs,  iwrticularly  the  pos- 
terior ones.  Forty  grains  of  arsenical  solution  injectetl  in  the  same  manner 
as  on  the  previous  day,  of  which  the  animal  swallowed  about  one-half. 

September  5.  Animal  more  drowsy  and  weaker  than  on  the  previous  day; 
sways  in  walking;  inclination  to  lift  hind  feet  higher  than  usual  rather  than 
to  drag  them;  mucous  membranes  very  red;  erosions  above  up|)er  incisors;  res- 
piration easy,  20  per  minute;  heart  beats  quickly,  87  per  minute;  tem|)erature, 
99.8°  F. ;  no  signs  of  imin.  The  general  apiiearance  would  indicate  that  the 
animal  can  live  but  a  short  time.     Xo  arsenic  given  that  day. 

September  C.  Animal  dieil  at  10  a.  m. 

ARTIFICIAL    PRODl'CnON    OF   ARSENIC   ULCERS. 

Dr.  D.  E.  Salmon  produced  experimentally  ulcers  that  were  iden- 
tical with  the  "  sore  nose ''  of  horses  in  Deer  I^dge  Valley.  The 
animal  exjx^rimented  upon  was  a  horse  kept  in  a  stable  at  Para's 
ranch  and  not  allowed  to  go  out  on  the  pasture.  It  was  fed  hay  pur- 
chased from  outside  the  valley,  so  that  there  should  be  no  question 
of  any  other  influenc*e.  An  arsenical  paste  was  made  by  mixing  white 
arsenic  with  water  to  a  semiliquid  consistency,  and  this  was  applied 
to  the  nasal  septum  with  a  little  swab  consisting  of  a  tuft  of  cotton 
wrapped  around  the  end  of  a  stick.  The  details  of  the  experiment 
follow. 

October  3»  1006.  Paste  applied  to  nasal  septum. 

October  4.  No  visible  effect;  application  rei)eate<l. 

October  5.  Irritation  of  the  mucous  membrane  seen  at  the  seat  of  applica- 
tion.   No  application. 

Octol)er  G.  Thickening  of  the  mucous  membrane;  the  appearance  similar  to 
the  early  stages  of  erosion  preceding  the  formation  of  ulcers  accpilnMl  by  ani- 
mals in  pasture. 

October  7.  No  application  made. 

Octol)er  8.  The  horse  has  a  small  sore  where  the  arsenic  was  applied. 

October  9.  No  application  made. 

October  10.  The  hor^e  has  a  distinct  sore  In  the  nostril  ne.irly  half  an  inch 
in  diameter.     It  is  in  the  nature  of  a  superficial  erosion. 

October  11.  No  application  made. 

October  12.  The  sore  In  the  nostril  has  become  larger:  still  8ui>erficlal. 
Application  continued. 

October  13.  Horse  has  two  ulcers  in  the  nostril  which  became  confluent,  also 
a  fissure  extending  along  the  floor  of  the  nostril  and  marking  the  course  taken 
by  the  slight  flow  of  the  nasal  secretion.  The  ulcers  and  fissure  were  similar 
to  those  seen  in  the  nose  of  a  horse  which  contracted  ulcers  naturally  while  In 
IMisture,  the  animals  having  been  brought  together  and  the  ulcers  examined  and 
compared. 

October  14.  Application  rei)eated  and  the  ulcer  became  more  pronounced. 

October  15.  The  ulcer  Is  now  one  and  one-half  inches  long  by  half  an  inch 
wide,  covered  with  a  thick  black  crust.     Other  crusts  have  formed  on  the  skin 
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and  mucous  membrane  surrounding  It.  The  sore  is  slightly  moist,  sufficient 
to  ma  Ice  the  dust  adhere,  but  there  is  little  if  any  suppuration.  Where  the 
moisture  from  the  nostril  has  tricltled  over  and  dropped  from  the  horse  a 
fii^sure  or  superficial  craclt  has  formed  below  the  ulcer. 

This  condition  in  every  respect  resembles  the  naturally  formed  ulcers  in  the 
noses  of  three  other  horses  that  have  been  In  pasture  at  Para*s  ranch,  where 
this  animal  was  kept,  even  to  the  fissures  below  tlie  ulcers. 

Similar  ulcers  were  produced  by  the  application  of  flue-dust  paste 
prepared  and  applied  by  Doctor  Cheney  to  the  nostrils  of  two  horses 
that  were  also  kept  at  Para's  ranch. 

CLINICAL  SYMPTOMS. 

The  clinical  symptoms  shown  by  the  live  stock  in  Deer  Lodge 
Valley  presented  great  variations,  depending  upon  whether  the  ani- 
mals subsisted  exclusively  on  the  valley  forage  or  received  additional 
feed  raised  outside  of  t*he  smoke  zone.  Animals  raised  for  the 
market  were  usually  grazed  all  the  year  on  the  foothills.  During 
the  last  few  years  it  became  necessary  to  bring  them  down  to  the 
valley  and  meadows  during  the  winter  months  and  feed  hay.  This 
in  itself  diminished  the  profit  of  stock  raising.  Taking  into  con- 
sideration the  presence  of  a  considerable  amount  of  arsenic  in  the 
hay,  as  shown  by  chemical  analysis,  iU  becomes  quite  apparent  that 
animals  could  not  thrive  on  such  feed;  in  fact,  it  would  only  be  a 
question  of  time  before  they  would  become  nonsalable  and  eventually 
die.  Animals  raised  for  utility,  as  horses  and  dairy  cows,  receive 
grain,  bran,  and  hay  raised  outside  of  Deer  Lodge  Valley.  Such 
animals  show  symptoms  in  a  less  pronounced  manner  than  the  range- 
reared  animals. 

The  use  of  certain  condition  powders  to  counteract  the  effect  of  the 
valley  hay  appears  to  have  had  considerable  success  in  experimental 
determinations,  though,  unfortunately,  the  facts  were  not  made 
public  and  the  community  could  not  benefit  by  the  results  of  those 
demonstrations.  Lastly,  some  of  the  more  valuable  breeding  animals 
(stallions)  were  fed  exclusively  on  forage  from  outside  the  Deer 
Lodge  Valley,  which  made  their  maintenance  quite  expensive,  but 
such  procedure  was  necessary  to  prevent  illness  and  eventual  loss,  as 
was  borne  out  by  experience  when  this  precaution  was  not  adopted. 

Another  way  in  which  the  contaminated  forage  of  the  smoke  zone 
has  crippled,  paralyzed,  and  in  some  parts  completely  wiped  out  the 
live-stock  industry  in  the  Deer  I^dge  Valley  is  by  bringing  about 
failure  of  conception,  abortion,  and  finally  causing  sterility.  Ac- 
cording to  location,  the  losses  from  the  failure  of  conception  and 
abortion  vary  from  30  to  (>0  per  cent. 

SYMPTOMS  IN  CATTLE. 

The  symptoms  in  cattle  manifest  themselves  by  general  unthrifti- 
ness;  languid,  listless  expression;  eyes  often  inflamed;  puffinessjand 
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tumefaction  constantly  present  around  the  eyes,  frequently  accom- 
panied by  lachrymation  and  ophthalmia ;  dry  muzzle ;  salivation ;  pro- 
fuse mucous  discharge  from  nostrils;  pronounced  garlicky  odor  of 
breath;  ragged,  shaggy  coat;  skin  dry,  brittle,  and  closely  adherent 
to  the  adjacent  parts  ("hidebound").  The  affected  animal  often 
droops  its  head;  the  back  is  frequently  arched;  tail  retracted  be- 
tween hind  quarters;  abdomen  tucked  up;  appetite  impaired;  there 
is  loss  of  flesh  and  in  many  cases  great  emaciation ;  weakness  of  hind 
quarters;  staggering;  temperature  elevated;  pulse  rapid,  soft,  and 


Fig.  29. — Horse  showing  general  unthrlftlness  and  several  areas  denuded  of  hair,  due  to 
arsenic  poisoning  from  smelter.  This  animal  was  the  last  of  17  head,  and  died  ten  days 
after  picture  was  taken. 

almost  imperceptible;  respiration  shallow  and  luirried;  fetid,  pro- 
fuse diarrhea ;  droppings  dark  in  color,  squashy  or  pulpy  in  consist- 
ency, and  covered  with  mucus.  Abortion  is  very  common  in  preg- 
nant animals,  and  frequent  failure  of  conception  ultimately  results 
in  sterility.  Shrinkage  in  milk  yield  and  finally  complete  suppres- 
sion of  lactation  in  the  milch  cow  are  not  infrequent. 

SYMPTOMS   IN    HORSES. 

The  unthriftiness  in  horses  (see  fig.  29)  is  even  more  pronounced 

than  in  cattle,  owing  to  the  sanguinary  temperament  of  the  animals. 

The  hair  loses  its  natural  luster,  the  animal  appears  shaggy,  and  the 
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coat  is  often  covered  by  tufts  of  hair  that  have  not  been  shed  for  a 
year  or  more.  The  skin  is  dry,  hard,  and  brittle,  with  extensive  fall- 
ing of  hair,  forming  bald  areas  in  the  more  chronic  cases.  The  spirit 
and  vigor  of  the  animal  are  lost  to  a  great  extent,  and  the  endurance 
is  so  impaired  that  even  a  moderate  amount  of  exercise  causes  fatigue 
and  profuse  sweating.  There  are  also  weakness,  loss  of  muscular 
coordination  of  hind  quarters,  and  a  stiff,  stilty,  staggering  gait, 

frequently  fol- 
lowed by  paraly- 
sis of  the  hind 
limbs.  The  vision 
often  becomes  de- 
ficient, causing  the 
animal  to  shy  read- 
i  1  y.  Occasionally 
blindness  is  i  n- 
duced  from  oph- 
thalmia of  long 
standing  and  from 
ulceration  and 
staphyloma  of  the 
cornea.  Dilatation 
of  the  pupils  and 
puffiness  around 
the  eyes  are  exceed- 
ingly common. 
Pronounced  g  a  r- 
1  i  c  Ic  y  odor  of 
breath  is  a  con- 
st a  n  t  manifesta- 
tion. The  gum 
line  is  very  promi- 
nent, swollen,  and 
of  bluish-gray 
color. 

The  nasal  ulcer 
s  o  characteristic 
and  prevalent  among  the  horses  running  on  pasture  during  the  fall 
and  winter  months  in  the  smoke  zone  of  Deer  Lodge  Valley  is  seen  in 
all  stages  of  development.  (See  PL  IV  and  figs.  30  to  34.)  It  be- 
gins near  the  orifice,  below  the  lachrymal  duct  on  the  side  next  to  the 
septum,  and  appears  to  be  produced  by  a  severe  local  irritant.  In 
the  earliest  stages  the  ulcer  manifests  itself  as  a  small  red  area  one- 
quarter  to  one-half  inch  in  diameter.  The  mucous  membrane  is 
swollen  at  the  seat  of  irritation ;  this  is  followed  by  an  excoriation  of 


Fig.  30. — Filly  with  nasal  ulcers  as  result  of  pasturing  but 
a  short  time  on  a  ranch  about  10  miles  northeast  from 
smelter. 
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Plate  IV. 


Ulcers  in  Nostrils  of  Horse  Caused  by  Arsenic  Poisoning  from  Smelter. 


This  specimen  was  taken  from  an  animal  that  had  been  on  pasture  but  a  few  weeks  about 

3Vi  miles  from   smelter. 
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the  upper  layers  of  the  epithelium,  then  an  erosion,  and  is  finally  suc- 
ceeded by  the  formation  of  an  ulcer,  which  may  be  so  shallow  as  to 
involve  only  the  epithelial  lining  of  the  mucous  membrane  or  may  be 
deep  enough  almost  to  penetrate  the  nasal  septum.  The  surface  of 
the  ulcer  is  covered  by  an  inflammatorj^  exudate,  which  is  tightly 
adherent  to  the  ulcer.  The  ulcer  readily  yields  to  treatment  of  the 
ordinary  antiseptic  solutions  if  the  animal  is  stabled  or  corralled. 
Spontaneous  recovery  may  also  take  place,  as  is  indicated  by  the 
scars  or  cicatrices  in  the  noses  of  many  horses.  The  cicatrices  fre- 
quently cause  almost 
complete  occlusion  of 
the  nostrils. 

It  has  been  sug- 
gested that  the  awns 
of  foxtail  produce 
these  nasal  ulcers,  but 
such  a  supposition 
would  be  entirely  out 
of  the  question,  as  the 
foxtail  awns  would 
more  likely  'become 
lodged  in  the  outer 
w^all  of  the  nasal  pas- 
sage than  on  the  in- 
ner wall,  where  the 
characteristic  ulcer  is 
found.  Besides,  the 
suppuration  around  a 
foxtail  awn  is  so  in- 
frequent, owing  to 
the  great  vascularity 
of  the  part,  and  the 
damage  to  the  tissues 
so  limited,  that  no 
true  ulcer  can  be 
formed  and  the  in- 
jured part  heals  with- 
out leaving  a  scar. 
On  the  other  hand,  the  nasal  ulcers  in  Deer  T^dge  Valley  are  identical 
with  ulcers  produced  experimentally  by  the  application  of  white  arse- 
nic and  by  flue  dust  by  Doctor  Salmon,  and  exactly  resemble  the  slough 
produced  from  the  application  of  white  arsenic  to  warts,  tumors,  etc. 

While  the  nasal  ulcer  is  more  prevalent  during  the  fall  and  winter 
months,  it  may  appear  at  any  time.  During  the  spring  and  sum- 
mer, while  the  grass  is  growing  rapidly  and  rains  are  frequent,  not 
enough  arsenic  will  accumulate  on  the  vegetation  to  occasion  very 
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Fig.  81. — Horse  with  nasal  ulcers  which  developed  while 
pasturing  on  a  ranch  about  4  miles  northeast  from 
smelter. 
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serious  symptoms  in  animals  grazing  thereon  or  to  cause  the  sore 
noses  so  prevalent  at  other  seasons  of  the  year. 

POST-MORTEM  NOTES. 

The  object  of  the  post-mortem  examinations  was  to  collect  material 
for  microscopic  examination;  hence  only  brief  memoranda  of  the 
most  salient  lesions  were  made,  rather  than  a  detailed  description  of 
all  the  changes  found.    The  total  number  of  animals  autopsied  was 

21,  including  11 
horses,  7  cattle,  and 
3  sheep.  Seventeen 
of  these  animals 
were  killed,  while  4 
had  died.  In  addi- 
tion, the  remnants  of 
a  cow  and  fetal  calf 
found  by  the  road- 
side were  examined. 
Most  of  the  tissues 
taken  were  fixed  in 
Zenker's  fluid.  A 
limited  nuniber  were 
fixed  in  Fleming's 
solution  and  some 
in  a  10  per  cent  so- 
lution of  formalde- 
hyde. Four  pieces 
were  usually  taken 
of  the  more  im- 
portant organs  con- 
cerned in  the  elimi- 
nation, as  the  kid- 
neys, the  liver,  and 
the  lungs,  also  of  the 
stomach  and  the  in- 
testines, while  only 
two  pieces  were  taken  of  the  organs  less  commonly  affected,  as  the 
spleen,  the  heart,  and  the  reproductive  and  nervous  systems. 

Case  1. 

Colt,  owned  by  Walter  C.  Staton.  The  animal  was  killed  October  28.  1906, 
on  Sta ton's  lower  rancli  by  shooting  through  the  neclc  and  bleeding.  General 
condition  unthrifty ;  much  long  hair ;  strong  garlicky  odor  from  nostrils ;  large 
ulcer  in  each  nostril;  gum  zone  prominent;  trachea  congested;  lung  congested, 
not  resilient  to  touch;  pleura  thickened;  heart  firm;  pericardium  contained 
some  yellow-colored  effusion ;  abdominal  cavity  contained  a  considerable  amount 


Fig.  32. — Colt  with  extensive  nasal  ulcers  of  recent  origin. 
This  colt  was  unbroken  and  was  cast  In  order  to  get 
photograph. 
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of  transparent  yellow  effusion;  stomach,  characteristic  appearance  found  in 
affected  animals  in  Deer  Lodge  Valley,  namely,  reddish  brown  in  color,  walls 
thickened  and  in  a  state  of  chronic  catarrh ;  serous  surface  of  small  intestine 
pale,  mucous  membrane  congested;  liver,  greenish  bile  discoloration;  spleen 
0ilarged  and  pigmented ;  kidneys  enlarged  and  congested :  brain  apparently  nor- 
mal ;  fat  more  yellow  than  normal. 

The  following  tissues  were  taken  for  microscopic  examination :  Ulcer  from 
nose;  lung,  liver,  kidney,  heart,  spleen,  these  being  placed  in  Zenker*s  fluid; 
cerebrum  and  cerebel- 
lum put  in  10  per  cent 
formaldehyde. 

Case  2. 

Bay  gelding,  aged  3, 
owned  by  Thomas  Elliott. 
Animal  killed  November 
2,  1906,  by  shooting 
through  the  neck  and 
bleeding.  General  con- 
dition unthrifty;  strong 
garlicky  odor  from  nos- 
trils ;  prominent  gum 
line;  ulcer  in  left  nasal 
orifice ;  trachea  con- 
gested ;  lungs  slightly  ca- 
tarrhal and  emphysema 
in  anterior  tips  of  t)oth 
lobes ;  heart  hyriertro- 
phied  ;  stomach  in  a  state 
of  chronic  catarrh,  a  few 
bots  present  at  the  py- 
loric orifice;  small  intes- 
tine slightly  catarrhal ; 
duodenum  contained  a 
countless  number  of 
bots ;  large  intestines 
contained  a  few  scleros- 
tonies;  liver  congested 
and  bile-stained;  both 
kidneys  congested  and 
enlarged;  suprarenals 
enlarged ;  spleen  en- 
larged; i>ancreaa  hyr)er- 
trophied ;  bladder  con- 
gested. 

Tissues  taken  for  mi- 
cro8coi)ic  examination :  Lung,  liver,  kidneys,  stomach  and  pancreas,  heart, 
bladder  and  adrenal,  spleen,  these  being  placed  in  Zenker's  fluid;  kidney  and 
liver  in  Fleming's  solution. 

Case  3. 


Fig.  33. — Horse  showing  pronounced  nasal  ulcers.  The 
animal  was  pastured  but  a  short  time  on  a  farm  distant 
about  3i  miles  northeast  from  smelter. 


Bay  gelding,  owned  by  Nels  Plerson.     Animal  killed  November  2  on  Staton's 
lower  ranch  by  shooting  through  neck  and  bleeding.     General   cM^nditlon  un- 
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thrifty;  edema  arouud  eyes;  marked  garlicky  odor  from  nostrils;  prominent 
gum  line;  ulcer  in  nasal  orifice;  trachea  congested;  lungs  apparently  normal, 
except  a  few  small  congested  areas;  heart  hypertrophied,  very  firm;  stomach 
in  a  state  of  chronic  catarrh;  liver  apparently  normal  on  macroscopic  inspec- 
tion; spleen  enlarged  and  greatly  pigmented;  both  kidneys  slightly  congested, 
about  normal  in  size ;  pancreas,  adrenals,  and  bladder  apparently  normal. 

Tismies  taken  for  mi- 
croscopic examination : 
Lung,  liver,  kidneys, 
heart,  stomach,  spleen ; 
all  placed  in  Zenker^s 
fluid. 

Case  4. 

Bay  gelding,  owned  by 
N.  Bielenberg.  Animal 
killed  November  4,  1000, 
on  P.  Lappings  ranch,  by 
shooting  through  the 
neck  and  bleeding.  Gen- 
eral condition  unthrifty; 
strong  garlicky  odor  from 
nostrils ;  puflfy  swelling 
around  eyes;  prominent 
gum  line ;  erosion  In  both 
nostrils,  but  no  ulcera- 
tion ;  trachea  congested ; 
lungs  have  mottled  ap- 
pearance from  patches  of 
congestion  with  the  tips 
of  anterior  lobes  emphy- 
sematous and  atrophic; 
pleura  greatly  thickened ; 
heart  hypertrophied  and 
fairly  soft  In  consist- 
ency ;  endocardium  thick- 
ened ;  stonmcli  Inflamed, 
coated  with  mucus,  and 
in  state  of  chronic  ca- 
tarrh ;  small  Intestines 
congested  In  places,  espe- 
cially the  Jejunum,  which 
had  a  number  of  con- 
gested areas  1  to  li 
Inches  in  size;  liver 
hyperthrophled,  b  1 1  e  - 
stained,  and  covered  by  a  goodly  number  of  tufts;  the  fat  throughout  the 
body  was  very  yellow  In  color;  spleen  enlarged  and  pigmented;  kidneys  con- 
gested, catarrhal ;  adrenals  enlarged ;  pancreas  and  salivary  glands,  especially 
the  parotid,  were  edematous;  bladder  congested;  brain  and  cord  congested; 
a  considerable  amount  of  cerebrospinal  fluid  was  present. 

Tissues  taken  for  microscopic  examination :  Lung,  pancreas,  adrenals,  and 
liver,  kidney,  heart,  stomach,  intestines.  In  Zenker's  fluid;  cerebrum  and  cere- 
bellum, spinal  cord,  and  eye  in  10  per  cent  formaldehyde. 


Fin.  ^4. — Mare  Rhowing  heallnj?  ulcers  In  nostrils.  Animal 
was  taken  from  pasture  and  treated  locally  with  carbolic 
acid  and  sweet  oil.  Distance  about  0  miles  north  from 
smelter. 
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Case  5. 

Remnants  of  cow  and  fetal  calf  by  the  roadside,  about  a  quarter  of  a  mile 
from  P.  Lappings  ranch,  were  examined  November  9,  1906.  The  organs  appeared 
somewhat  abnormal,  especially  the  stomach  and  liver,  which  were  congested; 
spleen  enlarged;  kidneys  not  present. 

Tissues  taken  for  microscopic  examination :  Liver,  stomach,  spleen,  ovary.  In 
Zenker^s  fluid ;  stomach  and  fetal  tissues  in  10  per  cent  formaldehyde. 

Case  6. 

Calf  about  6  months  old,  owned  by  P.  Lappin.  Animal  killed  November  9, 
1906,  by  bleeding,  on  Lappin's  ranch.  General  condition  unthrifty,  emaciated; 
trachea  slightly  congested;   lungs  apparently  normal,  anemic;  all  of  the  ab- 


dominal viscera  anemic; 
food  and  were  appar- 
ently normal,  as  was 
the  fourth  stomach ; 
small  and  large  intes- 
tines pale  but  other- 
wise normal ;  mesen- 
teric lymph  glands 
considerably  enlarged; 
liver,  kidneys,  spleen, 
imncreas,  and  repro- 
ductive organs  appar- 
ently normal. 

Tissues  taken  for  mi- 
croscopic examination : 
Lung,  liver  and  lung, 
kidney  and  lymph 
glands,  stomach,  ovary, 
in  Zenker's  fluid ; 
lymph  glands  in  10  per 
cent  formaldehyde. 

Case  7. 


the  first  three  stomachs  contained  a  fair  amount  of 


Sheep  owned  by  Deer 


Fig.  35. — Sheep  with  ulcers  in  the  nose.     Out  of  a  flock  of 
,  60   pastured   about   10   miles   north   of  smelter,   10  were 

Ijoage   farmers    Asso-  examined,  and  3  of  these  had  nasal  ulcers, 

elation.     Animal  killed 

November  11,  1900,  by  bleeding,  on  Para's  ranch.  General  condition  fair; 
trachea  congested;  lungs  anemic,  apparently  normal;  fourth  stomach  consid- 
erably congested;  small  intestines  contained  a  number  of  Inexteuslve,  slightly 
congested  areas;  heart,  liver,  spleen,  and  glands  apiwirently  normal;  kidneys 
slightly  congested  and  enlarged. 

Tissues  taken  for  microscopic  examination :   Lung,  kidney,   stomach,   heart, 
spleen,  all  In  Zenker's  fluid. 


Case  8. 

Idaho  steer,  owned  by  the  Anaconda  Copiier  Mining  Comi)any.  Animal 
killed  November  16,  1900,  on  section  16,  company's  ranch,  by  shooting  and 
l»leedlng.  General  condition  of  animal  very  good ;  mucous  membrane  of  tra- 
chea congested;  lungs  apparently  normal;  first  three  stomachs  apparently 
normal,  while  fourth  stomach  was  slightly  congested;  small  intestines  appar- 
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ently  Dormal,  with  the  exception  of  enlargemeut  of  the  Pyer's  patches  and  the 
mesenteric  glands.  A  few  small  areas  of  localized  congestion  were  present  in 
the  Jejunum.  Liver,  heart,  spleen,  pancreas,  and  salivary  glands  apimrently 
normal ;  adrenals  enlarged ;  Isidneys  slightly  congested ;  bladder  apimrently 
normal.  An  ulcer  on  the  anterior  portion  of  the  tongue  was  probably  of 
traumatic  origin. 

Tissues  taken  for  microscopic  examination :  Lung,  liver  and  pancreas,  kid- 
ney, stomach,  intestines,  heart,  spleen,  mucous  membrane  from  trachea,  ulcer 
from  tongue,  in  Zenker's  fluid ;  intestines  in  10  per  cent  formaldehyde. 

Case  9. 

Black  cow,  owned  by  George  Cnmmack.  Died  and  autopsled  on  Cumma^ck*s 
ranch  while  the  carcass  was  still  warm,  Noveml)er  17,  1906.  General  condition 
quite  good ;  trachea  congested ;  lungs  congested,  inflamed,  and  adherent  to  wails 
of  chest  in  several  places ;  pleura  greatly  thickened ;  pericardium  greatly  thick- 
ened and  excessively  distended  by  dark-brownish  liquid  of  foul  odor;  heart  hyper- 
trophled;  abdomen  contained  a  large  quantity  of  transparent  yellowish  liquid; 
liver  very  large,  weighing  25  pounds,  very  firm  in  consistency,  stained  by  bile 
pigments,  and  in  a  state  of  hyi)ertrophic  cirrhosis  and  streaked  with  blood; 
fourth  stomach  intensely  inflamed,  several  small  necrotic  areas  being  present; 
both  small  and  large  intestines  Intensely  Inflamed  throughout,  walls  greatly 
thickened  from  accumulation  of  transparent  liquid  between  serous  and  muscular 
coats;  kidneys  presented  a  mottled  appearance  of  deep  red  and  light  areas  on 
the  surface,  while  on  section  several  anemic  infarcts  were  present  in  the  medulla 
of  the  organ;  adrenals  enlarged;  pancreas  hypertrophied ;  bladder  inflamed. 

Tis«*ue8  taken  for  microscopic  examination:  Lung,  liver,  kidney,  stomach, 
heart,  pericardium,  all  in  Zenker*s  fluid. 

Case  10. 

Brown-and-whlte  cow,  owned  by  John  Furst.  Animal  killed  November  18, 
1906,  by  shooting  and  bleeding  on  Furst's  ranch.  General  condition  fair; 
trachea  congested ;  lungs  crepitant  and  apparently  normal ;  heart  flabby,  some 
effusion  In  pericardium ;  true  stomach  slightly  congested ;  both  small  and  large 
Intestines  showed  llmlte<l  congested  areas;  liver  had  marked  cirrhosis,  was  bile- 
stained,  and  had  a  number  of  tufts  on  the  surface;  kidneys  slightly  congested 
In  cortical  portion ;  spleen  enlarged ;  imncreas,  adrenals,  and  bladder  apparently 
unaffected. 

Tissues  taken  for  microscopic  examination:  Lung,  liver,  kidneys,  stomach, 
heart,  spleen,  all  In  Zenker's  fluid. 

Case  11. 

Bay  mare,  owned  by  John  Furst.  Animal  killed  November  18,  1900,  on 
Furst's  ranch  by  shooting  through  neck  and  bleeding.  (Jeneral  condition  fair. 
This  animal  had  previously  broken  its  left  fetlock  and  was  hobbling  on  three 
legs.  Trachea  congested;  lungs  congested:  heart  slightly  enlarged;  marked 
congestion  of  the  stomach.  Both  small  and  large  Intestines  were  congested, 
more  particularly  the  former,  which  were  In  a  catarrhal  condition.  Pancreas 
apparently  unaffected;  kidneys  congested;  adrenals  enlarged;  spleen  congested 
and  enlarged ;  bladder  slightly  congested. 

Tissues  taken  for  microscopic  examination :  Liver,  kidney,  stomach,  all  in 
Zenker's  fluid. 
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Case  12. 

Horse,  owned  by  State  Senator  Hari)er.  SiN>utaDeous  death ;  animal  autopsled 
on  city  dump  November  26,  1906.  General  condition  fair;  trachea  congested; 
pronounced  congestion  and  inflammation  of  lungs;  pleura  thiclsened;  stomach 
inflamed,  in  «tate  of  chronic  catarrh ;  both  small  and  large  intestines  intensely 
congested;  liver  hypertrophied,  congested,  with  abundant  connective  tissue 
visible  to  the  naked  eye;  spleen  enlarged  and  pigmented. 

Tissues  talsen  for  microscopic  examination :  Lung,  kidney,  stomach,  intestines, 
stomach,  all  in  Zenker's  fluid. 

Case  13. 

Sheep,  owned  by  N.  Bielenberg.  Spontaneous  death;  autopsied  on  Bielen- 
berg's  ranch  November  27,  1906.  General  condition  fair;  no  evidence  of  decom- 
lK>sition;  trachea  congested;  lungs  and  heart  apparently  normal;  fourth 
stomach  decidedly  congested  and  inflamed ;  both  small  and  large  intestines  con- 
gested; there  were  also  some  localized  areas  of  inflammation  in  the  small 
intestines;  liver,  spleen,  and  pancreas  showed  no  macroscopic  lesions. 

Tissues  taken  for  microscopic  examination :  Liver,  kidney,  stomach,  intestines, 
heart,  and  lung,  all  in  Zenker*s  fluid. 

Case  14. 

Aged  roan  cow,  owned  by  Anaconda  Copper  Mining  Company.  Animal  killed 
December  1,  1906,  by  shooting  on  company's  ranch.  This  cow  had  been  in  Ana- 
conda Copper  Mining  Company's  possession  since  October,  1905;  purchased  out 
of  Staton's  stock ;  had  been  on  pasture  about  4  miles  northeast  of  smelter. 
General  condition  fair,  but  not  as  good  as  the  Idaho  animals;  pronounced  gar- 
licky odor  from  nostrils;  mucous  membrane  of  trachea  red  and  congested; 
lungs  apparently  unaffected;  heart,  some  thickening  of  endocardium,  myo- 
cardium apparently  unaffected;  first  three  stomachs  apparently  unaffected, 
fourth  stomach  somewhat  congested,  but  not  excessively ;  liver  enlarged,  showed 
hypertrophic  cirrhosis;  spleen  pigmented,  with  several  localized  areas  of  indura- 
tion; small  intestines  slightly  congested;  kidneys  congested  at  the  cortex; 
imncreas,  adrenals,  and  bladder  showed  no  macroscopic  lesions. 

Tissues  taken  for  microscopic  examination:  Lungs,  kidneys,  stomach,  in- 
testines, spleen,  liver,  in  Zenker's  fluid ;  liver  and  kidney  in  Fleming's  solution. 
Samples  of  liver  and  kidney  were  also  taken  for  chemical  examination. 

Case  15. 

Red  heifer,  owned  by  P.  I>appin.  Animal  killed  December  3,  1906,  on  Lappin's 
ranch  by  knocking  and  bleeding.  General  condition  unthrifty,  anemic ;  trachea 
slightly  congested;  lung  pale,  shrunken,  but  no  apparent  macroscopic  lesion; 
heart  flabby ;  stomach  apparently  unaffected ;  small  intestine  slightly  congested ; 
liver  hypertrophied,  pale,  rather  soft  in  consistency ;  kidneys  decidedly  mottled, 
most  pronounced  areas  of  degeneration,  atrophy  of  cortex;  adrenals,  spleen, 
pancreas,  and  bladder  showed  no  macroscopic  lesions. 

Tissues  taken  for  microscopic  examination :  liUng,  liver,  kidney,  stomach, 
heart,  spleen.  In  Zenker's  fluid;  liver  and  kidney  in  Fleming's  solution. 

Case  16. 

Aged  dark-brown  horse,  owned  by  L.  I>effering.  Animal  killed  on  P.  Lappin's 
ranch  December  3,  1906,  by  shooting  through  the  neck  and  bleeding.  General 
condition  unthrifty;  pronounced  garlicky  odor  from  nostrils;  ulcer  in  right 
nostril;  lungs  congested,  emphysematous  around  lower  border  and  atrophic  at 
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tips  of  lobes ;  heart  hypertrophied ;  considerable  amount  of  effusion  in  abdomi- 
nal cavity;  mucous  membrane  of  stomach  swollen  and  inflamed  at  the  pyloric 
portion ;  small  intestines  decidedly  congested,  particularly  in  the  upper  portion ; 
few  bots  in  duodenum;  liver  congested,  enlarged,  firm;  cortex  of  kidney  very 
congested,  glomeruli  prominent;  spleen  congested,  deeply  pigmented;  adrenals 
enlarged;  bladder  apparently  unchanged. 

Tissues  taken  for  microscopic  examination :  Lung,  liver,  kidney,  stomach, 
heart,  spleen,  in  Zenker's  fluid;  liver  and  kidney  in  Fleming's  solution;  liver 
and  kidney  and  nasal  ulcer  in  10  per  cent  formaldehyde. 

Case  17. 

Brown  fllly,  owned  by  Anaconda  Copper  Mining  Company.  Animal  killed 
December  4,  1^06,  on  section  16,  company's  ranch,  by  shooting  and  bleeding. 
General  condition  fair;  pronounced  garlicky  odor  from  nostrils;  no  nasal  ulcer; 
marked  gum  line;  trachea  slightly  congested;  lungs  apparently  unaffected; 
pleura  thickened;  heart  normal;  mucous  membrane  of  stomach  thickened.  In- 
flamed, and  in  a  state  of  chronic  catarrh.  External  examination  of  Intestines 
revealed  the  presence  of  a  large  aneurism  of  the  anterior  mesenteric  artery, 
caused  by  sclerostomes.  On  opening  the  small  inte^ines,  the  mucous  coat  was 
found  slightly  congested.  The  cecum  contained  a  large  number  of  sclerostomes 
and  was  filled  with  digested  food  and  a  large  amount  of  very  fine  brownish- 
black  seeds  which  the  animal  could  not  have  gotten  on  the  imsture,  but  were 
probably  administered  for  medicinal  purposes.  Liver  was  slightly  sclerotic  and 
enlarged.  A  moderate  amount  of  congestion  was  found  in  the  cortical  portion 
of  the  kidney.  Adrenals,  pancreas,  spleen,  and  bladder  apparently  unaffected 
on  macroscopic  examination. 

Tissues  taken  for  microscopic  examination :  Lung,  liver,  kidney,  stomach, 
heart,  spleen,  aneurism,  In  Zenker's  fluid;  aneurism  in  10  per  cent  formaldehyde 
solution. 

Case  18. 

Iron-gray  horse  about  3  years  old,  owned  by  Anaconda  Copi)er  Mining  Com- 
pany. Animal  killed  December  4,  1906,  on  section  16,  company's  ranch,  by 
shooting  and  bleeding.  General  condition  good,  except  some  Interference  with 
breathing  after  exercise.  Pronounced  garlicky  odor  from  nostrils;  marked  gum 
line;  trachea  slightly  congested;  lungs  apparently  unaffected;  mucous  mem- 
brane of  stomach  thickened,  In  a  chronic  catarrhal  state,  covered  with  mucus; 
Mucous  membrane  of  the  small  Intestines  slightly  congested ;  cecum  contained  a 
limited  number  of  sclerostomes  and  a  large  amount  of  fine  brownish-black  seeds 
Intermingled  with  digested  and  macerated  food.  There  was  also  an  aneurism 
of  the  mesenteric  artery,  but  not  as  large  as  In  the  preceding  case.  Liver 
stained  by  bile  pigment;  kidneys  slightly  congested;  adrenals  enlarged;  pan- 
creas, spleen,  and  bladder  showed  no  macroscopic  lesions. 

Tissues  taken  for  microscopic  examination:  Lung,  liver,  kidney,  stomach, 
duodenum,  heart,  all  In  Zenker's  fluid. 

Case  19. 

Sheep,  owned  by  Deer  Lodge  Farmers'  Association.  Animal  killed  by  bleed- 
ing on  B.  Para's  ranch,  December  5,  1906.  General  condition  good.  The 
animal  had  been  previously  examined  In  November.  Marked  gum  line;  mucous 
membrane  of  trachea  decidedly  congested ;  lung  slightly  congested ;  heart  flabby ; 
first  three  stomachs  normal ;  mucous  membrane  of  fourth  stomach  congested  at 
pyloric  orifice;  both  small  and  large  intestines  showed  no  macroscopic  lesions; 
liver  slightly  congested ;  remaining  organs  showed  no  macroscopic  lesions. 
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Tissues  taken  for  microscopic  examination :  Liver,  kidney,  lung,  intestines, 
stomach,  all  in  Zenker^s  fluid. 

Case  20. 

Gray  gelding,  owner  unknown.  Animal  broke  Its  leg  and  was  killed  by 
shooting  and  bleeding  on  B.  Para's  ranch,  December  5,  1906.  General  condition 
unthrifty;  trachea  congested;  lungs  congested;  stomach  inflamed,  chronic 
catarrh;  small  intestines  slightly  congested;  large  intestines  contained  few 
sclerostomes ;  small  aneurism  of  the  small  mesenteric  artery;  liver  slightly 
congested;  kidneys  congested;  si^een  pigmented  and  enlarged;  pancreas, 
adrenals,  and  bladder  showed  no  apparent  macroscopic  lesions. 

Tissues  taken  for  microscopic  examination:  Lung,  liver,  kidney,  intestines, 
in  Zenker's  fluid ;  aneurism  in  10  i)er  cent  formaldehyde. 

Case  21. 

Young  bull,  owned  by  Bart  Para.  Animal  killed  on  Bliss  ranch,  December 
(»,  1906,  by  shooting  and  bleeding.  General  condition  unthrifty ;  trachea  slightly 
congested;  lungs  and  heart  apparently  normal;  mucous  membrane  of  stomach 
slightly  congested;  both  small  and  large  intestines  showed  no  apparent  macro- 
scopic lesions;  slight  congestion  of  cortex  of  kidney;  adrenals,  spleen,  pancreas, 
:uid  bladder  apparently  normal. 

Tissues  taken  for  microscopic  examination:  Lung,  liver,  kidney,  stomach, 
spleen,  testicle,  in  Zenker's  fluid. 

Case  22. 

Bay  mare,  owned  by  Mathews  Smith.  Autopsied  December  7,  1906,  about 
thirty-six  hours  after  siiontaneous  death.  General  condition,  large  animal  in 
good  flesh,  bruised  extensively.  Abdomen  greatly  distended  by  gases;  lung  and 
heart  greatly  congested;  stomach  and  intestines  Intensely  congested,  marked 
putrefactive  changes.  The  small  quantity  of  intestinal  contents  present  was 
liquid  in  consistency.  There  were  also  marked  traces  of  scouring  on  the  hind 
quarters.  Kidneys  Intensely  congested,  soft,  and  decomposed;  liver  congested, 
bile-stained,  and  soft;  bladder  congested;  mucous  membrane  of  uterus  and 
vagina  congested  and  edematous. 

No  tissues  were  taken  for  microscopic  examination,  but  samples  of  stomach, 
intestines,  kidney,  and  liver  were  taken  for  chemical  examination. 

The  organs  from  two  deer,  shot  by  Mr.  Cheney  Beal  on  the  foot- 
hills of  Deer  Lodge  Valley,  northeast  of  the  Elliott  ranch,  were  also 
examined  and  samples  taken  for  chemical  examination.  The 
stomachs,  livers,  and  kidneys  were  intensely  congested  and  inflamed. 

From  the  21  autopsies  135  samples  were  taken.  Out  of  this 
number  20  samples  were  selected  from  the  more  typical  cases  for 
microscopic  study  and  description. 

MICROSCOPICAL   ANATOMY. 
Case  1. 

Slide  A. — From  mucous  membrane  of  colt's  stomach.  The  thickened  and 
swollen  mucous  membrane  shows  no  erosion  or  necrosis.  The  interglandular 
capillaries  are  greatly  distended  by  blood  at  various  points,  particularly  in  the 
superficial  portion  of  their  course.    In  some  places  several  capillaries  are  grouped 
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so  closely  together  that  they  correspond  to  petechiae  or  hemorrhagic  points, 
which  were  seen  distinctly  on  macroscopic  Inspection  at  the  autopsy.  The  chief 
and  parietal  cells  show  no  degenerative  changes.  At  the  bottom  of  the  mucosa 
in  the  substantia  propria  or  stroma  a  slight  inflammatory  round-cell  infiltration 
is  present  and  extends  at  various  points  between  the  gastric  glands,  but  is  more 
abundant  around  the  blood  vessels.  Such  cell  infiltrations  have  been  originally 
described  by  Vlrchow  as  gastro-adeuitis  arsenicalis  parenchymatosa.  The 
muscularis  mucosa  is  slightly  thickened,  the  entire  mucosa  is  greatly  hyper- 
trophied  and  congested,  and  the  walls  of  the  hyperemic  blood  vessels  are 
thickened.  The  surface  of  the  organ  is  coated  by  a  thin  layer  of  mucus, 
fissured  or  broken  in  several  places,  and  is  infiltrated  by  hemorrhages. 

Slide  B. — Section  from  cortex  of  kidney.  The  walls  of  the  capillaries  are 
thickened  and  distended  by  blood.  There  is  also  an  Increase  in  the  sup- 
porting connective  tissue  ns  well  as  a  proliferation  of  the  connective-tissue  cells. 
The  glomeruli  are  slightly  congested.  Diapedesis  of  red  blood  corpuscles  is 
seen  between  the  proximal  and  distal  convoluted  tubules  of  the  labyrinth. 
Several  small  hemorrhagic  areas  are  present  in  the  middle  of  the  cortex.  The 
cytoplasm  of  the  renal  epithelium  lining  the  convoluted  tubules  is  quite  granu- 
lar, which  condition  in  some  parts  is  sufficient  to  suggest  cloudy  swelling. 
Occasional  necrotic  areas  and  vacuolation  are  present  where  the  change  has 
advanced  to  a  state  of  fatty  degeneration.  The  karyoplasm  is  also  in  varying 
degrees  of  degeneration,  so  slight  in  some  cells  as  to  api)ear  almost  normal  and 
taking  the  staining  quite  well,  while  in  other  cells  it  has  become  quite  irregular 
and  is  in  a  state  of  karyorhexls  or  fragmentation  or  in  a  state  of  karyolysis  or 
dissolution,  when  it  has  disappeared  either  partly,  where  the  nuclei  stain 
poorly,  or  altogether,  when  it  is  impossible  to  disthiguish  the  nuclei.  The 
vacuolation  of  the  cytoplasm  is  the  turning  point  from  advanced  cloudy  swelling 
to  fatty  degeneration,  followed  in  places  by  minute  necrotic  areas  which  sub- 
sequently liquefy,  the  result  of  liquefaction  necrosis  bringing  about  vacuolation 
of  the  cytoplasm. 

SlUic  C. — This  is  also  a  section  from  the  kidney.  The  piece  was  taken  from 
the  side  instead  of  the  upper  part  of  the  organ  and  comprises  more  medullary 
portions  than  cortical.  The  collecting  tubules  being  cut  almost  at  right  angle 
to  their  course,  the  congestion  in  this  part  of  the  kidney  is  even  more  extensive 
than  in  the  cortical  region.  The  distended  capillaries  each  form  areas  smaller 
in  size,  but  they  stand  out  in  greater  contrast  than  in  the  cortex  on  account  of 
structural  peculiarities  of  the  collecting  tubules. 

Slide  D. — Section  of  kidney  taken  from  the  medulla  and  cut  hi  the  axis  of  the 
collecting  tubules  as  far  as  possible,  where  near  the  tip  of  the  renal  papillie  the 
ducts  of  Beleni  are  cut  transversely.  The  most  notable  feature  of  this  prepara- 
tion Is  the  imrtial  loosening  of  the  epithelium  in  masses  from  the  support  and 
the  absence  of  degenerative  changes,  which  can  be  attributed  to  the  straight 
course  <»f  the  collecting  tubules.  The  numerous  capillaries,  however,  are  some- 
what distended,  which  condition  becomes  more  pronounced  as  we  ascend  from 
the  renal  pjipilUe  toward  the  boundary  layer,  where  some  of  the  capillaries 
assume  more  the  nature  of  a  hemorrhagic  area  from  the  close  proximity  of  the 
vessels  than  that  of  mere  distended  vessels.  The  connective-tissue  cell  pro- 
liferation in  the  stroma  of  the  medulla  is  not  as  pronounced  as  between  the 
convoluted  tubules  of  the  cortex  and  in  the  vicinity  of  the  renal  capsule;  still 
there  are  enough  inflammatory  cells  present  to  indicate  a  decided  inflammation 
of  the  organ. 

Slide  E. — Section  of  lung.  The  pleura  is  thickened  and  all  the  pulmonary 
capillaries  are  greatly  congested  and  In  some  places  distended  to  the  point  of 
engorgement,   which  becomes  the  characteristic   feature  of  the  preparation. 
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There  is  a  moderate  amount  of  inflammatory  cell  proliferation  in  the  peri- 
bronchial connective  tissue,  though  less  pronounced  in  the  interalveolar 
tissue.  Small  circumscribed  areas  of.  the  alveoli  are  filled  with  a  moderate 
amount  of  catarrhal  exudate  containing  a  few  desquamated  pulmonary  epi- 
thelial cells,  but  the  process  is  not  extensive  enough  to  be  of  much  consequence 
and  is  mentioned  rather  as  descriptive  evidence  of  its  presence. 

Slide  F, — Section  of  liver.  The  characteristic  feature  in  this  section  is  the 
hypertrophic  cirrhosis  with  proliferation  of  bile  ducts.  The  liver  lobules,  the 
outlines  of  which  are  traced  with  difficulty  in  the  normal  organ,  are  here  well 
separated  from  one  another  by  large  masses  of  proliferating  young  growing 
connective-tissue  cells.  This  cell  proliferation  is  most  conspicuous  in  the  perl- 
I)ortal  areas,  which  appear  to  be  the  primary  and  principal  seat  of  the  operation 
of  the  irritant,  brought  there  from  the  Intestines  by  the  portal  circulation.  The 
proliferation  of  the  bile  ducts  api)ears  also  to  be  the  result  of  action  of  the 
same  irritant.  The  cytoi)la8m  of  the  hepatic  cells  is  not  profoundly  altered, 
althougli  some  of  the  cells  are  quite  granular,  stain  faintly,  and  stand  out  in 
great  contrast  to  the  less  affected  cells  that  have  taken  the  staining  quite  well. 
In  many  of  the  liver  cells  a  small  amount  of  pigm^it  is  present  A  moderate 
amount  of  outwandered  leucocytes  and  dlapedesis  of  the  red  blood  corpuscles  is 
present  in  the  vicinity  of  the  capsule  of  Gllsson,  extending  also  for  some  distance 
into  the  interior  of  the  organ,  where  the  corpuscles  are  aggregated  sufficiently 
dense  to  form  blood  areas.  There  is  also  a  good-sized  hemorrhage  near  the 
capsule  of  Gllsson.  This  hemorrhage  should  not  be  confounded  with  a  neighbor- 
ing i>ortal  vein  which  is  more  extensive  than  the  hemorrhage. 

Slide  G. — Section  of  cardiac  muscle.  The  endocardium  is  considerably  thick- 
ene<l.  The  individual  fibers  in  the  myocardium  are  not  materially  altered  by 
degeneration,  though  there  Is  a  greater  number  of  connective- tissue  cells  than 
is  generally  found  between  the  cardiac  fibers.  There  is  also  a  moderate  amount 
of  leucocytes  and  dlai»edesis  of  vod  blood  corpuscles  seen  to  a  better  advantage 
In  places  where  the  fibers  are  cut  longitudinally. 

Case  2. 

Slide  A, — Section  of  stomach.  The  mucous  membrane  shows  erosions  in 
three  different  places  where  the  surface  epithelium  has  been  denuded.  The 
cells  lining  the  ducts  of  the  glands  are  desquamated  in  many  places.  The  des- 
quamation is  not  limited  to  the  ducts  alone,  but  Involves  about  one-third  of  the 
gland  immediately  adjacent.  The  gastric  epithelium  shows  no  marked  degen- 
eration except  an  increased  granulation  of  the  cytoplasm  of  the  central  cells. 
Many  Interglandular  capillaries  are  more  congested  than  In  the  preceding  case, 
while  the  inflammatory  cell  proliferation  at  the  bottom  of  the  mucosa  is  also 
present  In  this  case,  but  to  a  less  degree  than  In  the  previous  one.  The  sub- 
mucosa  Is  greatly  hyi)ertrophled  and  all  the  capillaries  are  congested.  The 
mucularls  and  the  serous  coat  are  also  hypertrophled,  but  show  no  other 
alteration. 

Slide  li. — Section  of  kidney  comprising  both  cortex  and  medulla,  stained  in 
l)icro-fuchsin.  The  capsule  Is  thickened  and  is  blood  stained  on  the  outer  sur- 
face, where  the  blood  corpuscles  tightly  adhere  and  apparently  penetrate  the 
outer  surface  of  the  capsule.  On  the  Inner  surface  of  the  capsule  the  extrava- 
sated  blooil  is  accumulated  in  several  places  and  permeated  between  the  urlnlf- 
erous  tubes  quite  extensively  for  some  distance  into  the  Interior  of  the  cortex. 
The  capillaries  throughout  the  cortex  are  congested,  particularly  In  the  vicinity 
of  the  Malpighlan  bodies.  All  glomeruli  are  likewise  congested,  except  those 
situated  in  the  columns  of  Bertinl.    Outwandered  leucocytes  and  dlapedesis  of 
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the  red  blood  corpuscles  and  hemorrhagic  areas  of  limited  size  are  present  in 
various  places.  The  connective-tissue  cell  proliferation  present  in  the  stroma  is 
very  abundant  in  the  region  of  the  boundary  layer  and  only  slightly  in  evidence 
in  other  parts  of  the  kidney.  The  ^ithelium  lining  the  proximal  and  distal 
convoluted  tubules  in  the  labyrinth  is  granular,  degenerated,  and  desquamated, 
whereas  In  the  collecting  tubules  these  changes  are  not  so  apparent.  The 
medulla  of  the  kidney  is  also  congested,  and  the  congestion  is  even  more  dis- 
seminated than  in  the  cortex. 

Slide  D, — Section  of  liver.  The  capsule  of  Glisson  is  thickened.  There  is  a 
slight  capillary  hemorrliage  in  some  of  the  lobules,  also  an  increase  of  the  inter- 
lobular connective  tissue,  which  has  contracted  and  iwirtly  distorted  the  liver 
lobules,  and  constitutes  the  atrophic  cirrhosis  which  is  the  cliaracteristic  lesion 
in  this  preparation.  The  cirrhotic  process  In  this  liver  differs  very  materially 
from  that  in  case  1,  where  it  is  hypertrophic  in  nature,  with  cell  proliferation, 
whereas  in  this  case,  instead  of  the  cells,. there  are  present  connective-tissue 
flt>ers  that  have  contracted,  constituting  the  atrophic  form.  A  limited  amount 
of  fat  situated  at  the  periphery  of  some  of  the  lobules  is  in  the  nature  of  an 
infiltration  rather  than  a  degeneration.  The  connective-tissue  cell  proliferation 
around  the  portal  canals,  while  present,  is  very  slight.  The  hepatic  cells  are 
quite  granular,  some. are  atrophic,  while  others  show  an  advanced  state  of 
cloudy  swelling  but  no  vacuolatlon.  The  cell  nuclei  liave  suffered  either  frag- 
mentation or  dissolution,  the  karyoplasm  staining  so  faintly  that  it  can  not  be 
distinguished  from  the  cytoplasm  of  the  cell.  There  is  also  a  slight  bile  pig- 
mentation present  In  many  of  the  hepatic  cells. 

Case  3. 

Slide  A. — Section  of  stomach.  The  mucous  membrane  of  the  stomach  shows 
two  distinct  areas  of  erosions  where  the  surface  cells  have  undergone  necrosis, 
thus  forming  small  cup-8hai>ed  depressions,  the  edges  of  which  are  regenerating. 
The  interglandular  capillaries  are  congested,  moderate  outwandering  of  leuco- 
cytes and  diapedesis  of  the  red  blood  corpuscles  are  present,  and  numerous 
hemorrhagic  areas  may  be  seen  at  various  levels  of  the  greatly  hypertrophled 
mucosa.  The  epithelium  lining  the  ducts,  as  well  as  that  lining  the  gastric 
glands  for  about  one-quarter  of  Its  extent  adjacent  to  the  ducts,  is  somewhat 
degenerated  and  often  desquamated.  There  are  pronounced  outwandering  of 
leucocytes  and  diapedesis  of  the  red  blood  corpuscles  in  the  submucosa,  which 
is  likewise  hypertrophled.  The  remaining  coats  of  the  stomach  show  no  decided 
alteration. 

Slide  B. — Section  of  kidney  from  the  medulla  cut  obliquely  to  the  axis  of  the 
urinlferous  tubules.  The  preparation  shows  an  extensive  congestion  of  all  the 
capillaries.  Ne'ther  degeneration  nor  desquamation  of  the  renal  epithelium  is 
present  In  this  siK^tion.  (Subsequent  examinations  of  other  sections  from  the 
cortex  of  this  kidney  showed  both  degeneration  and  desquamation  present  in 
that  portion  of  the  organ,  but  not  as  pronounced  as  in  case  1.) 

Slide  D. — Section  of  liver.  The  characteristic  lesion  In  this  section  is  the 
hypertrophic  cirrhosis,  which  Is  even  more  pronounced  tlian  In  case  1.  The 
connective-tissue  cell  proliferation  is  so  extensive  as  to  outline  perfectly  nearly 
every  liver  lobule.  The  periportal  inflammatory  cell  proliferation  Is  less  exten- 
sive tlian  in  case  1.  The  cytoplasm  of  the  majority  of  the  hepatic  cells  Is 
swollen  and  granular,  this  latter  condition  constituting  cloudy  swelling,  vary- 
ing In  Intensity.  The  karyoplasm  has  also  suffered  decided  alteration  of  the 
chromatin  either  by  fragmentation  or  by  dissolution,  which  has  diminished  the 
staining  property  of  the  nucleus.  Neither  necrosis  nor  vacuolatlon  has  taken 
place  In  the  cytoplasm  of  the  cells. 
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Case  8. 

Slide  A. — Section  of  steer's  stomach  near  the  pyloric  pori:ion.  The  mucous 
membrane  shows  no  erosion,  and  the  cells  lining  the  surface  have  not  been 
detached.  The  epithelium  lining  the  ducts,  as  well  as  that  lining  almost  the 
entire  gastric  gland,  does  not  show  any  pronounced  alteration  except  at  the  ter- 
minal portion  of  the  fundus,  wheaee  the  cytoplasm  of  the  cells  is  decidedly 
granular.  The  mucosa  and  submucosa  are  hypertrophied  and  somewhat  con- 
gested. The  nK)st  characteristic  feature  of  this  section  is  the  excessive  and 
difTused  proliferation  of  the  connective-tissue  cells,  accumulated  in  greatest 
quantity  at  the  bottom  of  the  mucosa  and  extending  along  the  course  of  the 
gastric  glands  to  the  surface  of  nearly  every  tubule.  The  proliferating  masses 
of  this  inflammatory  cell  infiltration  are  intermingled  with  a  considerable 
amount  of  polynucleated,  polymorphonucleated  leucocytes  and  eoslnophlles, 
which  are  readily  distinguished  by  their  staining  from  the  connective-tissue 
cell  proliferation.  The  muscularls,  both  circular  and  longitudinal  portions,  is 
slightly  hypertrophied,  but  shows  no  other  alteration.  The  serous  coat  appears 
unaffected. 

Filide  B. — Section  of  kidney  comprising  cortex  and  medulla.  Nearly  all  the 
capillaries  of  the  cortex  are  overdlstended  by  blood;  there  are  also  extensive 
outwandering  of  leucocytes  and  dlai>edesi8  of  the  red  blood  corpuscles  between 
the  convoluted  tubules  of  the  labyrinth  and  around  and  within  the  capsule  of 
Bowman.  There  are  also  several  small  hemorrhagic  areas  In  different  por- 
tions of  the  cortex.  The  cytoplasm  of  the  renal  epithelium  In  the  proximal 
and  distal  convoluted  tubules  Is  quite  granular  and  In  different  stages  of  dis- 
integration. Some  of  the  tubules  show  very  pronounced  deg«ieratlon  and 
some  desquamation.  The  nuclei  of  these  cells  are  also  In  various  stages  of 
degeneration,  and  while  some  have  taken  the  staining  quite  well,  others  are 
entirely  blended  with  the  cytoplasm  of  the  cell.  The  medulla  shows  excessive 
congestion,  but  no  desquamation  of  the  epithelium. 

Slide  C. — Section  of  lung.  The  pleura  Is  thickened.  The  pulmonary  capil- 
laries are  distended,  but  there  Is  no  pronounced  outwanderlng  of  leucocytes 
and  no  dlapedesls  of  the  red  blood  corpuscles.  A  small  amount  of  catarrhal 
exudate  Is  present  In  some  of  the  alveoli,  but  not  sufficient  to  cause  any  pro- 
nounced disturbance.  There  Is  some  cell  proliferation  around  the  bronchial 
tubes  and  an  Increase  in  the  Interlobular  connective  tissue. 

Slide  E. — Section  of  heart.  The  Individual  cardiac  fibers  are  not  perceptibly 
altered  by  degeneration,  though  the  capillaries  are  noticeably  distended,  a  con- 
siderable amount  of  outwandered  leucocytes  and  dlapedesls  of  red  blood  cor- 
puscles and  several  circumscribed  small  hemorrhagic  areas  are  present 

Slide  F, — Section  of  small  Intestines.  The  epithelium  covering  the  villi  ap- 
pears unimpaired,  that  lining  Lleberkuhn's  glands  swollen,  decidedly  granular 
but  not  desquamated.  The  mucosa  as  well  as  the  submucosa  Is  considerably 
hypertrophied,  and  all  the  capillaries  are  distended,  indicating  a  pronounced 
congestion.  The  most  characteristic  feature  of  this  preparation  is  the  excessive 
diffuse  infiammatory  cell  proliferation,  differing  very  materially  from  the  more 
comi)act  and  well  circumscribed  cell  aggregations  of  the  solitary  glands  and 
Pyer's  patches.  Both  the  circular  and  longitudinal  muscular  coats  are 
hypertrophied  and  more  loosely  arranged  than  normally.  The  Intermuscular 
plexus  of  Auerbach  Is  greatly  enlarged,  and  some  of  the  ganglion  cells  are  very 
granular.    One  part  of  the  section  shows  also  a  well-defined  Pyer's  patch. 
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Case  12. 

Slide  A, — Section  of  stomach.  There  Is  no  erosion  or  necrosis  on  the  surface 
of  the  mucosa,  which  is  greatly  hypertrophled  and  intensely  congested,  as  indi- 
cated by  the  overdistended  capillary  vessels  and  severe  hemorrhagic  areas 
present  in  the  mucosa,  submucosa,  and  muscularis.  The  epithelium  lining  the 
ducts  of  the  gastric  glands  is  not  altered,  while  that  of  the  parietal  and  the 
chief  cells  is  quite  granular,  degenerated,  and  desquamated  in  most  of  the 
peptic  glands. 

Blide  B. — Section  of  kidney  comprising  cortex  and  medulla.  The  capsule  is 
slightly  thiclcened  and  adherent  All  the  capillaries  are  congested,  especially 
those  of  the  glomeruli.  There  is  a  considerable  number  of  leucocytes,  decided 
diapedesis  between  the  convoluted  tubules  of  the  labyrinth,  also  several  large 
hemorrhagic  areas  in  several  portions  of  the  cortex.  The  medulla  Is  even  more 
congested  than  the  cortex.  The  renal  epithelium  lining  the  proximal  and  distal 
convoluted  tubules  is  granular  and  degenerated,  but  shows  no  marked  necrosis, 
nor  is  it  desquamated. 

Slide  C, — Section  of  lung.  There  is  an  excessive  congestion  of  the  pulmonary 
capillaries,  accompanied  by  outwandered  leucocytes  and  diapedesis  of  red  blood 
corpuscles  and  numerous  small  hemorrhagic  areas.  The  interalveolar,  i)eri- 
bronchlal,  and  interstitial,  connective  tissues  show  a  moderate  amount  of  cell 
proliferation.  Tliere  is  also  a  small  amount  of  catarrhal  exudate  In  the  infimdi- 
bull,  but  no  extensive  desquamation  of  the  pulmonary  epithelium. 

In  addition  to  these  slides  described  above,  many  slides  prepared 
by  Dr.  D.  E.  Salmon  were  examined  by  the  writer,  as  well  as  a 
number  of  slides  prepared  under  the  direction  of  Dr.  V.  A.  Moore 
from  animals  experimentally  poisoned.   * 

CONCLUSIONS   FROM    MICROSCOPIC   EXAMINATIONS. 

The  microscopic  changes  in  these  tissues  are  as  characteristic  as  the 
post-mortem  appearances  in  any  smelter  district,  and  a  careful  study 
of  the  preparations,  supported  in  most  instances  by  a  chemical 
analysis,  can  be  summed  up  as  follows:  (1)  Vascular  changes,  (2) 
epithelial  changes,  (3)  connective-tissue  cell  proliferation. 

1.  Vascular  changes,  which  varied  from  slight  dilatation,  fullness, 
and  distention  of  the  capillaries  in  the  stomach,  intestines,  kidnfeys, 
liver,  lungs,  and  heart  to  more  pronounced  conditions  accompanied 
by  outwandering  of  leucocytes,  diapedesis  of  red  blood  corpuscles, 
and  in  some  instances  hemorrhagic  areas  varying  in  size  and  corre- 
sponding to  the  petechia?  seen  on  macros^^npic  inspection.  The  pro- 
nounced congestion  of  the  gastro-intestinal  tract,  but  particularly  of 
the  stomach,  is  evidently  due  to  the  action  of  an  irritant  that  has 
brought  about  similar  conditions  in  other  organs  concerned  in  elimi- 
nation and  metabolism,  namely,  the  kidneys,  liver,  and  lungs.  The 
degree  of  these  changes  varies  in  intensity — acute,  in  Doctor  Moore's 
experimental  cases  of  arsenic  poisoning,  subacute  and  chronic  in 
Doctor  Salmon's  cases  and  in  those  described  above.  Chemical 
analysis  proved  the  irritant  to  be  arsenic. 
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2.  Epithelial  changes  vary  from  a  slight  granular  condition  of  the 
cytoplasm  to  a  marked  degeneration  of  the  cytoplasm  and  from  a 
breaking  down  and  vacuolation  to  a  destruction  and  loss  of  cell  sub- 
stance, which  in  the  advanced  stages  of  metabolism  is  the  forerunner 
of  fatty  degeneration.  It  is  also  accompanied  by  changes. in  the 
karyoplasm,  as  fragmentation  or  dissolution  of  the  chromatin.  This  is 
demonstrable  by  staining;  when  the  chromatin  is  but  slightly  affected 
the  nuclei  take  the  staining  quite  well,  but  stain  fainter  in  proportion 
to  the  dissolution  of  the  chromatin  and  become  finally  invisible  by  the 
completion  of  the  process  of  karyolysis,  when  the  karyoplasm  ap- 
parently has  blended  with  the  cytoplasm.  These  changes  are  most 
pronounced  in  the  organs  of  metabolic  activity — the  liver  and  kid- 
neys— but  may  also  be  observed  to  a  less  degree  in  the  gastric  cells. 
There  is  also  desquamation  of  the  epithelium  in  the  proximal  and 
distal  convoluted  tubules,  and  to  a  less  degree  in  the  collecting  tubules 
of  the  kidney  and  the  respiratory  epithelium  of  the  air  cells. 

3.  The  connective- tissue  cell  proliferation  or  multiplication,  which 
can  only  be  the  result  of  an  irritant,  inflammatory  in  character,  is 
well  pronounced  in  the  mucous  membrane  in  the  stomach,  the  name 
of  gastro-adenitis  parenchymatosa  arsenicalis  having  been  suggested 
by  Virchow  for  similar  cell  proliferations  in  the  stomach.  The  cell 
proliferation  is  present  at  the  bottom  of  the  mucosa  and  frequently 
extends  toward  the  surface,  compressing  the  fimdus  and  the  gastric 
glands.  It  is  most  marked  in  the  vicinity  of  the  blood  vessels,  but  ex- 
tends as  a  loose  accumulation  throughout  the  mucosa,  differing  very 
materially  from  the  denser  and  more  circumscribed  so-called  lenticu- 
lar glands  which  are  the  lymph  nodes  normally  present  in  the  mucosa 
of  the  stomach  and  the  solitary  glands  of  the  intestines.  This  cell  pro- 
liferation was  not  limited  to  the  gastro-intestinal  tract,  but  was  pres- 
ent also  in  the  cortex  of  the  kidney  between  the  convoluted  tubules, 
in  the  liver  in  the  periportal  areas,  and  in  the  lung  around  the  bronchi 
in  the  peribronchial  tissue. 

GENERAL   SUMMARY. 

1.  The  Washoe  smelter  near  Anaconda,  Mont.,  is  situated  on  a 
high  hill  towering  above  the  Deer  Lodge  Valley,  which  extends  30 
miles  in  length  and  4  to  6  miles  in  breadth.  The  smelter  roasts 
daily  from  8,000  to  10,000  tons  of  ore  which  is  quite  rich  in  arsenic. 
The  dense  volume  of  smoke  containing  smelter  fumes  and  flue  dust 
rises  high  under  favorable  atmospheric  conditions  and  can  be  traced 
for  over  16  miles  as  a  continuous  cloud  to  its  origin,  the  huge  smoke- 
stack, 300  feet  high  and  30  feet  wide  at  the  orifice.  Prevailing  aerial 
currents  direct  the  course  of  the  smoke  to  various  parts  of  the  valley, 
the  foothills,  and  mountains.     The  great  heat  at  which  the  fumes 
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and  flue  dust  are  generated,  aided  by  the  forced  draft,  is  responsible 
for  the  excessive  velocity  of  the  contaminating  particles,  which, 
after  cooling  in  the  air,  are  precipitated  and  deposited  not  only  on 
the  grasses  of  the  valley,  but  also  on  the  vegetation  of  the  foothills 
and  the  foliage  of  the  surrounding  forests.  The  emanations  of  flue 
dust  from  the  smelter  contain  from  22  to  30  tons  of  arsenic  every 
twenty-four  hours. 

2.  Damage  to  grasses  and  forests  can  be  detected  even  by  an  un- 
trained casual  observer,  and  thorough  investigation  by  expert  for- 
esters and  chemists  has  proved  the  existence  of  extensive  damage. 
The  soil,  when  irrigated  by  water  that  is  contaminated  by  the  waste 
products  of  the  smelter  which  reach  some  of  the  streams,  suffers 
deterioration  of  its  fertility,  as  is  shown  by  the  diminution  of  the 
crops. 

3.  The  chemical  analyses  of  the  grasses,  hay,  and  soil  by  Dr.  J.  K. 
Haywood  and  by  Professors  Harkins  and  Swain  show  the  presence  of 
a  considerable  amount  of  arsenic.  According  to  Harkins  and  Swain, 
arsenic  is  found  not  only  in  the  above-mentioned  substances,  but  also 
in  the  hair,  stomach,  intestines,  liver,  pancreas,  spleen,  brain,  spinal 
cord,  thyroid  gland,  muscles,  lungs,  bones,  heart,  bladder,  salivary 
glands,  fat,  adrenals,  and  blood  of  the  animals  in  that  vicinity.  This 
includes  not  only  all  the  vital  organs,  but  practically  Qvery  structure 
in  the  animal  economy. 

4.  Animals  pasturing  in  Deer  Lodge  Valley  become  unthrifty  and 
suffer  from  digestive  disturbances  and  derangements  of  the  organs 
concerned  in  the  assimilation  of  food,  and  death  frequently  occurs 
in  the  endeavor  to  eliminate  the  irritating  substances  from  their 
systems.  Those  that  survive  are  rendered  worthless  for  breeding 
purposes.  Cattle  intended  for  beef  are  too  lean  to  be  marketable, 
while  horses  are  rendered  unfit  for  work  or  driving  purposes. 

5.  The  pathologic  findings  on  post-mortem  examination  show  un- 
mistakable lesions  of  chronic  catarrhal  inflammation  of  the  stomach, 
intestines,  lungs,  and  kidneys.  The  microscopic  preparations  demon- 
strate conclusively  the  presence  of  a  pronounced  irritant,  which  has 
operated  on  all  organs  pertaining  to  the  metabolism  and  assimilation 
of  food,  as  well  as  those  concerned  in  the  elimination  of  waste  prod- 
ucts, being  characterized  by  an  inflammatory  cell  proliferation  in  the 
mucous  membrane  of  the  stomach  and  intestines,  the  portal  areas 
of  the  liver,  the  peribronchial  connective  tissue  of  the  lung,  and  the 
interstitial  connective  tissue  of  the  kidneys.  These  cell  infiltrations 
or  proliferations  can  be  the  result  only  of  an  irritant,  which  on  chem- 
ical analysis  has  proven  to  be  arsenic. 

G.  From  the  foregoing  we  conclude  that  smelter  fumes  and  flue 
dust,  laden  as  they  are  with  highly  dynamized  mineral  elements, 
form  a  most  certain  means  of  distributing  such  elements  over  regions 
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of  greater  or  less  extent;  that  where  smelter  smoke  and  flue  dust 
contain  arsenic  the  amount  of  that  toxic  mineral  distributed  in  the 
course  of  a  day  reaches  many  tons;  that  careful  investigations  of  the 
region  affected  by  smelter  smoke  reveal  a  steadily  growing  diminu- 
tion in  the  quantity  and  quality  of  crops  and  vegetation  of  all  kinds ; 
that  the  same  kind  of  deterioration  is  noticeable  in  the  live-stock 
industry,  large  numbers  of  horses  and  cattle  and  other  stock  dying, 
and  those  that  continue  to  live  manifesting  lowered  vitality,  de- 
praved nutrition,  and  derangements  of  the  breeding  function  even 
to  sterility ;  that  both  on  the  Continent  of  Europe,  and  particularly 
in  the  Deer  Lodge  Valley  of  this  country,  where  the  writer's  inves- 
tigations were  conducted,  the  clinical  symptoms  of  animals  thus 
affected  coincide  with  those  known  to  science  as  symptoms  of  arsen- 
ical poisoning;  that  the  post-mortem  findings  in  animals  that  have 
died  or  in  affected  animals  purposely  killed  confirm  such  diagnosis; 
that  the  histologic  examinations  of  the  tissues  of  such  animals  abun- 
dantly establish  the  accuracy  of  this  diagnosis;  that  feeding  experi- 
ments with  known  quantities  of  arsenic  and  the  experimental  local 
application  of  arsenic  resulted  in  the  production  of  symptoms  and 
lesions  identical  with  those  found  in  affected  animals;  that  expert 
chemical  investigations,  not  only  of  the  grasses,  hay,  soil,  etc.,  but 
also  of  all  animal  tissues,  demonstrate  the  presence  of  toxic  quanti- 
ties of  arsenic;  that  finally  we  have  in  the  Deer  Lodge  Valley  an 
industry  which  under  present  conditions  is  wholly  incompatible  with 
agriculture,  destructive  alike  of  animal  and  vegetable  life. 
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THE   PREVENTION   OF  LOSSES  AMONG  SHEEP  FROM 
STOMACH  WORMS  (HfiMONCHUS  CONTORTUS). 

By  B.  H.  Ransom,  Ph.  D.. 
Chief  of  the  Zoological  Division. 

INTRODUCTION. 

The  important  problem  of  how  to  prevent  losses  among  sheep  from 
stomach  worms  is  one  for  which,  apparently,  no  solution  that  meets 
the  wants  of  the  practical  sheep  raiser  has  yet  been  discovered.  After 
a  preliminary  investigation  of  the  question  it  was  hoped  that  such 
a  solution  might  be  reached,  but  in  the  light  of  further  study  of  the 
life  history  of  the  stomach  worm,  combined  w  ith  various  experiments 
on  sheep  and  lambs,  the  writer  is  less  sanguine  in  regard  to  the  matter. 
Before  proceeding  to  a  consideration  of  measures  which  may  be 
taken  to  avoid  the  injurious  effects  of  stomach  worms  it  may  be  well 
to  discuss  briefly  some  of  the  points  relative  to  the  behavior  and  life 
history  of  these  parasites  which  have  been  brought  out  by  investiga- 
tion and  experiment. 

It  is  commonly  noted  that  lambs  are  more  severely  affected  by 
stomach  worms  than  older  sheep.  The  former  become  pale,  thin,  and 
weak,  and  finally  die,  or  continue  for  a  long  time  in  poor  condition 
and  fail  to  grow  as  they  should,  while  the  adult  sheep  of  the  flock 
may  remain  in  apparently  good  health.  In  such  cases,  however,  it 
will  be  found  if  some  of  the  older  sheep  are  killed  and  examined  that 
they  as  well  as  the  lambs  are  more  or  less  heavily  infested  with  stom- 
ach worms.  The  reason,  therefore,  that  the  lambs  are  affected  and 
the  adult  sheep  are  not,  is  because  the  latter  possess  a  tolerance  toward 
stomach  worms  not  shared  in  an  equal  degree  by  the  lambs. 

The  injurious  action  of  stomach  w^orms  may  be  attributed  to  two 
things :  First,  the  loss  of  blood  abstracted  by  the  parasites  and  tlie  loss 
of  nutritive  materials  which  may  be  absorbed  by  the  parasites  from 
the  alimentary  fluids,  and,  second,  the  destruction  of  red  corpuscles  by 
a  poisonous  substance  secreted  by  the  parasites  which  is  absorbed  into 
the  blood.  Evidently  the  older,  stronger,  and  larger  sheep  are  better 
able  than  the  lambs  to  withstand  the  losses  of  blood  and  nutritive 
materials  and  can  better  endure  the  loss  due  to  the  destruction  of  red 
corpuscles.  Furthermore,  there  may  be  substances  present  in  the 
blood  of  adult  sheep  tending  to  neutralize  the  poisonous  matter  pro- 
duced by  the  parasites  that  are  absent  from  the  blood  of  the  lambs, 
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or  that,  if  present,  occur  in  smaller  quantities.  It  is  barely  possible 
that  some  means  of  artificially  producing  in  lambs  an  immunity 
against  the  evil  effects  of  stomach  worms  may  be  devised,  but  at  the 
present  time  this  is  only  a  matter  for  speculation  and  experimental 
research.  Our  present  knowledge  of  the  stomach  worms  leads  us  to 
direct  our  efforts  toward  bringing  about  freedom  from  infection,  or, 
as  the  next  best  thing,  reducing  the  amount  of  infection  to  a  minimum 
and  keeping  it  there. 

LIFE  HISTORY   OF  THE   STOMACH   WORM. 

In  the  adult  sexual  stage  stomach  worms  are  able  to  live  and  carry 
out  their  reproductive  functions  only  in  the  alimentary  canal  of 
sheep  or  other  ruminants,  occurring  in  the  largest  numbers  in  the 
fourth  stomach.  Each  female  produces  thousands  of  eggs  of  micro- 
scopic size  which  do  not  develop  into  adult  worms  in  the  body  of  the 
host  in  which  they  are  deposited,  but,  without  hatching,  pass  out  of 
the  intestine  in  the  feces.  In  a  few  hours,  days,  or  weeks,  according 
as  the  temperature  is  high  or  low,  these  eggs,  if  they  are  not  killed 
by  dryness  or  freezing — either  of  which  is  fatal  to  them — ^hatch  out, 
and  the  tiny  embryonic  stomach  worms  then  develop  to  what  may  be 
termed  the  final  larval  stage,  or  infectious  stage.  This  later  develop- 
ment likewise  requires  days  or  weeks,  according  to  the  temperature, 
and  until  the  embryos  have  reached  the  infectious  stage  they  appear 
to  he  fully  as  susceptible  to  freezing  and  drying  as  the  eggs.  Having 
reached  the  infectious  stage,  however,  the  worms  are  able  to  with- 
stand long  periods  of  dryness  and  severe  cold,  though  some  of  them 
succumb  comparatively  early. 

In  the  infectious  stage  the  young  worms  are  very  active  in  the 
presence  of  moisture,  and  rapidly  crawl  up  blades  of  grass  and  other 
objects  whenever  the  relative  humidity  of  the  air  is  at  a  maximum, 
provided  the  temperature  is  above  40°  F.  or  thereabout;  below  this 
temperature  they  are  inactive.  A  decrease  in  the  relative  humidity, 
with  the  consequent  evaporation  of  the  moisture  from  the  surface  of 
grass  blades  and  other  objects,  stops  the  migrations  of  the  worms, 
and  they  become  quiescent  and  remain  in  a  condition  of  suspended 
animation  wherever  they  happen  to  be  at  the  time.  During  the  next 
period  of  wet  weather,  dew,  rain,  or  fog,  they  again  become  active 
and  climb  still  higher  on  the  grass.  This  crawling  up  grass  blades 
is  evidently  most  advantageous  to  the  worm,  as  it  thereby  gets  into  a 
position  from  which  it  is  much  more  likely  to  attain  its  final  abode 
within  the  stomach  of  a  sheep  or  cow  than  if  it  stayed  down  on  the 
ground.  AMien  swallowed  by  a  sheep  or  other  ruminant,  the  em- 
bryonic stomach  worm,  if  it  has  reached  its  final  larval  stage,  whether 
active  at  the  time  or  in  a  state  of  suspended  animation,  continues 
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its  development  and  in  the  course  of  two  or  three  weeks  has  reached 
maturity. 

The  length  of  life  of  individual  worms  in  the  stomach  has  not  been 
determined.  We  have  kept  infested  sheep  in  pens  with  board  floors 
which  were  kept  clean  by  sweeping  and  frequent  scrubbing,  feeding 
the  sheep  from  raised  racks  and  supplying  water  in  a  trough  which 
was  frequently  cleaned,  for  varying  periods  up  to  a  maximum  of 
nineteen  months,  and  found  them  still  infested.  As  the  possibility 
of  reinfection  by  larval  worms  developing  from  eggs  passed  in  the 
feces  of  these  sheep  was  not  entirely  removed,  though  greatly  mini- 
mized, the  results  obtained  do  not  necessarily  indicate  that  the  worms 
present  at  the  end  of  the  period  of  observation  were  all  present  when 
the  experiment  wa3  begun.  The  experiment,  however,  while  it 
proves  nothing  as  to  the  length  of  life  of  the  adult  stomach  worm, 
demonstrates  the  futility  of  attempting  to  rid  sheep  entirely  of 
stomach  worms  by  simply  keeping  them  away  from  pasture. 

TREATMENT  OF  PASTURES. 

The  maximum  period  during  which  tlie  larval  stomacli  worms  are 
able  to  survive  on  pastures  is  not  definitely  known,  but  it  has  l>een 
found  that  pastures  on  which  infested  sheep  had  grazed  were  appar- 
ently still  infectious  after  a  lapse  of  nearly  eight  months,  namely, 
from  October  25,  when  the  infected  sheep  were  removed,  to  June 
IG,  when  the  pastures  were  tested  by  placing  in  them  some  lambs 
which  had  been  raised  under  special  precautions  to  avoid  previous 
infection.  In  cultures  made  September  14,  1906,  from  the  feces  of 
an  infested  sheep  and  kept  thereafter  in  the  laboratory,  most  of  the 
larvse  were  dead  but  some  were  still  alive,  though  very  sluggish, 
on  June  5,  1907,  nearly  nine  months  later.  Cultures  in  which  the 
embryos  were  allowed  to  develop  to  the  final  larval  stage,  after 
which  they  were  kept  in  cold  storage  at  temperatures  below  freez- 
ing— in  some  cases  as  low  as  12°  F. — still  contained  some  living 
embryos  after  two  or  three  months,  while  in  other  cultures  eggs 
and  embryos  not  yet  developed  to  the  final  larval  stage  were  killed 
within  a  few  hours  when  exposed  to  temperatures  below  freezing. 
These  experiments  show  that  pastures  may  remain  infected  for 
several  months  after  sheep  are  removed  from  them,  and  that  the 
infection  is  not  destroyed  by  cold  weather.  They  also  show  that 
during  a  winter  with  more  or  less  freezing  weather  there  will  be 
little  or  no  increase  in  the  amount  of  infection  in  pastures  occupied 
by  infested  sheep.  The  eggs  passed  in  the  feces  of  the  sheep  will 
either  be  killed  at  once  by  freezing,  or,  on  account  of  low  tempera- 
tures above  freezing,  will  remain  dormant  or  develop  so  slowly  that 
they  are  killed  later  by  frost  before  they  have  reached  the  final 
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larval  stage,  which  is  resistant  to  cold.  At  the  same  time,  while 
the  infection  of  pastures  may  not  be  increased  during  the  winter,  the 
infestation  of  the  sheep  may  be  added  to  by  their  picking  up  from 
time  to  time  larval  worms  which,  prior  to  the  beginning  of  cold 
weather,  had  already  developed  to  the  stage  in  which  they  are  able 
to  withstand  freezing. 

If  sheep,  goats,  and  cattle  are  kept  out  of  a  pasture  for  a  year,  it 
is  fair  to  assume,  upon  the  basis  of  our  present  knowledge,  that  all, 
or  practically  all,  larval  stomach  worms  will  have  died  within  this 
time.  There  is  also  little  doubt  that  the  period  required  for  practically 
accomplishing  disinfection  of  a  pasture  may  be  considerably  short- 
ened by  plowing  it  up  and  placing  it  under  cultivation.  There  are 
thus  two  ways  by  which  a  pasture  may  be  disinfected,  one  by  exclud- 
ing sheep  or  other  ruminants  for  at  least  a  year,  and  tlie  other  by 
turning  the  pasture  into  a  cultivated  field.  In  view  of  the  fact  that 
any  sheep  which  may  be  phiced  on  disinfected  fields  or  pastures  will 
probably  not  be  entirely  free  from  infestation,  it  is  not  of  much  con- 
sequence whether  every  larval  stomach  worm  in  the  pastures  is  dead 
or  not.  The  approximation  to  this  point  which  is  attained  by  vacat- 
ing pastures  for  a  year  or  by  plowing  them  up  is  sufficient  for  prac- 
tical purposes. 

METHODS  OF  PREVENTING  THE  DISEASE. 

Taking  up  the  question  of  preventing  stomach-worm  infection,  it 
appears  that  at  the  present  time  the  only  method  of  handling  lambs 
born  of  infested  ewes  that  can  be  guaranteed  to  keep  the  lambs  free 
from  stomach  worms  is  a  method  which  is  so  impracticable  that  it  is 
not  likely  to  come  into  general  use.  As  soon  as  born  the  lambs  would 
have  to  be  taken  away  from  their  mothers  and  raised  by  hand,  never 
allowed  to  suckle,  and  be  kept  by  themselves  in  places  not  previously 
occupied  by  sheep,  cattle,  or  goats,  all  of  which  being  subject  to  stom- 
ach worms  are  liable  to  leave  infection  w^herever  they  happen  to  have 
been,  which,  it  has  been  noted,  may  persist  for  many  months.  The 
possibility  of  the  embryos  of  stomach  worms  reaching  these  places  by 
drainage  from  infected  areas,  in  hay  cut  from  infected  meadows,  or 
in  barnyard  manure  used  for  fertilizer,  would  also  have  to  be  ex- 
cluded. Furthermore,  the  milk  fed  to  these  lambs,  whether  from 
sheep,  goats,  or  cattle,  would  have  to  be  pasteurized  or  sterilized  in 
order  to  avoid  the  possibility  of  infection  from  this  source,  as  some 
of  the  tiny  embryos  of  stomach  worms  which  might  be  present  on  the 
skin,  wool,  or  hair  of  the  animal  from  which  the  milk  is  drawn  would 
be  very  likely  to  get  into  the  milk  during  the  process  of  milking  and 
thus  ultimately  find  their  way  into  the  stomachs  of  the  lambs.  Sim- 
ple filtration»of  the  milk  would  not  insure  the  removal  of  the  worms. 
The  experiment  of  filtering  liquids  containing  embryonic  stomach 
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worms  has  been  tried,  using  filter  paper  of  the  kind  commonly  used 
in  laboratories  for  ordinary  filtration,  with  the  result  that  the  worms 
readily  passed  through  the  filter. 

THE  BARE-LOT  METHOD. 

Methods  of  preventing  stomach-worm  infection  less  stringent  than 
this  have  been  tried  with  imperfect  results.  In  the  bare-lot  method 
of  raising  lambs,  devised  by  Dairy mple,  the  ewes  and  lambs  are  kept 
in  an  inclosure  as  free  from  vegetation  as  it  can  be  kept,  and  are  fed 
and  watered  from  raised  racks  and  troughs.  Dalrymple  found  that 
when  this  method  was  used  the  lambs  did  not  escape  infection,  and 
we  have  had  similar  experience. 

PASTURE  ROTATION. 

In  1908  at  the  Experiment  Station  of  the  Bureau  of  Animal  Indus- 
try near  Washington,  ten  inclosures  were  "constructed  in  a  large  field 
which  had  not  been  occupied  by  sheep  or  other  ruminants  for  many 
years.  Into  inclosure  No.  1  were  placed  a  number  of  ewes  and  lambs 
which  from  the  time  the  latter  were  born  had  been  kept  in  separate 
pens  except  when  turned  together  at  intervals  into  another  pen  in 
order  to  enable  the  lambs  to  suckle,  this  pen  being  cleaned  after  each 
suckling  period. 

Prior  experiments  had  indicated  that  the  eggs  and  newly  hatched 
embryos  of  the  stomach  worm  would  not  develop  to  maturity  if 
swallowed  by  sheep,  and  that  the  embryos  must  first  develop  to  the 
final  larval  stage  before  they  are  able  to  complete  their  development 
when  swallowed.  In  view  of  the  fact  that  more  or  less  time  is  re- 
quired for  the  development  from  the  egg  stage  which  is  found  in  the 
fresh  feces  of  infested  sheep  to  the  final  larval  stage  in  which  the 
young  worms  are  ready  to  lx»  swallowed,  it  was  thought  that  the 
lambs  might  be  kept  for  a  time  with  the  ewes  in  inclosure  No.  1 
without  danger  of  infection,  the  danger  point  being  reached  when 
the  sheep  had  been  in  this  inclosure  long  enough  for  embryos  to  de- 
velop to  the  infectious  stage  from  eggs  in  the  feces  of  the  infested 
ewes.  In  order  to  determine  when  the  danger  point  would  be  ap- 
proached cultures  were  made  from  the  feces  of  an  infested  sheep  two 
days  before  the  ewes  and  lambs  were  placed  in  inclosure  No.  1. 

These  cultures  were  kept  outdoors  near  the  inclosures  and  examined 
from  day  to  day,  other  similar  cultures  being  made  at  intervals  of  two 
to  three  days.  As  soon  as  it  was  found  that  the  stomach-worm  eggs 
present  in  any  of  the  cultures  had  hatched  and  that  the  embryos  had 
developed  to  the  final  larval  stage,  the  lambs  and  ewes  were  moved 
to  inclosure  No.  2  in  order  to  avoid  mfection  with  embryos  in  the  in- 
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fectious  stage,  which  the  test  cultures  indicated  would  appear  in  this 
stage  in  inclosure  No.  1  a  couple  of  days  later. 

AVhen  the  sheep  and  lambs  were  moved  to  inclosure  No.  2,  test 
cultures  were  again  used  as  a  guide  to  determine  when  the  animals 
should  be  moved  to  inclosure  No.  3,  and  so  on  throughout  the  entire 
series,  the  lambs  alone  finally  being  placed  in  inclosure  No.  10.  When 
the  lambs  were  killed  and  examined  after  they  had  been  in  this 
inclosure  about  six  months — namely,  from  July  to  December — ^some 
of  them  were  found  to  be  infested  with  stomach  worms. 

The  infection  of  the  lambs  was  evidently  due  to  one  or  both  of  two 
things,  namely,  they  became  infected  from  larval  stomach  worms  on 
the  skin  and  wool  of  the  ewes,  whence  the  parasites  were  taken  into 
the  mouth  by  the  lambs  while  suckling,  or  they  became  infected  from 
worms  which  developed  to  the  infectious  stage  in  the  various  inclos- 
ures  more  rapidly  than  the  test  culture  indicated.  In  either  case  it  is 
clear  that  during  the  summer  lambs  can  not  be  entirely  protected 
from  infection  if  kept  with  infested  ewes,  even  though  the  flock  be 
placed  on  fresh  pasture  at  intervals  much  shorter  than  would  be  possi- 
ble under  practical  conditions.  In  the  experiment  the  sheep  averaged 
less  than  nine  days  in  each  inclosure.  Relatively  few  embryos  in  the 
test  cultures  had  developed  to  the  infectious  stage  when  the  sheep 
were  changed  from  one  inclosure  to  the  next,  the  development  of  the 
majority  proceeding  much  more  slowly;  but  as  it  was  desired  in  this 
experiment  to  keep  on  the  safe  side  the  sheep  were  moved  as  soon  as 
the  first  appearance  of  embryos  in  the  final  larval  stage  was  noted  in 
the  cultures.  Even  though  the  periods  during  which  the  sheep  re- 
mained in  the  various  inclosures  had  been  lengthened  to  correspond  to 
the  periods  required  for  larvae  in  the  infectious  stage  to  become 
abundant  in  the  cultures,  the  changes  would  still  have  been  more 
frequent  than  would  be  practically  possible,  owing  to  the  large  num- 
ber of  clean  pastures  that  would  be  required. 

THE   SUCKLING-PEN    METHOD. 

Dalrymple's  plan  of  having  a  special  suckling  pen  has  also  failed 
to  prevent  entirely  stomach-worm  infection  in  lambs  from  infested 
mothers.  In  the  latest  experiment  with  this  method  which  has  been 
carried  out  in  this  Bureau  the  ewes  and  lambs  were  placed  in  two 
small  pastures  which  were  free  from  infection  at  the  beginning  of 
the  experiment,  not  having  been  occupied  by  sheep  or  other  rumi- 
nants for  a  period  of  several  years,  the  lambs  occupying  one  pasture 
and  the  ewes  the  other.  Until  the  lambs  were  weaned  they  were 
allowed  with  the  ewes  at  frequent  intervals  for  suckling  in  a  small, 
bare  pen  from  which  all  droppings  were  removed  after  each  period 
of  occupancy.  After  weaning,  the  lambs  remained  in  the  pasture 
which  they  had  occupied  before  until  some  months  later,  when  they 
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were  killed  and  examined.  Most  of  them  were  free  from  stomach 
worms,  but  in  some  the  parasites  were  present  in  small  numbers. 

In  earlier  experiments  the  suckling-pen  method  gave  more  favor- 
able results,  and  the  writer  was  led  to  believe  that  it  might  be  of 
some  practical  use.  Since  it  can  not  be  depended  upon  absolutely  to 
prevent  infection  in  lambs,  as  shown  by  the  latest  experiment,  it 
is  probably  not  of  much  practical  value.  It  is  not,  however,  a  very 
troublesome  method,  as  the  ewes  and  lambs  soon  learn  their  way  back 
to  their  proper  pastures,  and  are  easily  separated  after  each  suckling 
period.  A  noninfected  pasture  is  required  for  the  lambs,  and  since 
this  pasture  would  become  more  or  less  infected  as  a  result  of  the 
failure  to  prevent  absolutely  the  infection  of  the  lambs,  it  becomes 
necessary  to  employ  a  different  pasture  for  the  next  crop  of  lambs, 
using  the  same  pasture  only  in  alternate  years  and  excluding  all 
ruminants  from  it  in  the  interim  in  order  to  allow  any  infection  which 
may  be  present  to  die  out.  However,  fields  adjacent  to  the  ewe 
pasture  might  be  utilized  temporarily  as  pastures  for  the  lambs  and 
the  necessity  of  maintaining  two  permanent  lamb  pastures  thus 
avoided. 

The  failure  of  this  method  to  prevent  infection  entirely  is  prob- 
ably due  to  a  circumstance  already  mentioned,  namely,  the  more  or 
less  common  occurrence  of  larval  stomach  worms  upon  the  skin  and 
wool  of  tlie  ewes,  whence  they  may  sometimes  be  taken  into  the  mouth 
of  the  lambs  while  suckling  and  be  swallowed. 

Inasmuch  as  there  is  no  known  method  of  handling  lambs  from  in- 
fested mothers  so  as  to  avoid  absolutely  stomach-worm  infection, 
with  the  exception  of  that  in  which  the  lambs  are  raised  by  hand, 
we  must  be  content  with  reducing  the  amount  of  infection  as  much 
as  possible  and  keeping  the  sheep  and  lambs  in  as  good  physical  con- 
dition as  practicable,  so  that  they  may  be  better  able  to  tolerate  the 
parasites  from  which  they  can  not  escape.  In  some  cases  it  may  be 
possible  to  employ  the  suckling-pen  method  to  advantage  in  spite 
of  its  apparent  impracticability.  As  to  schemes  for  avoiding  infec- 
tion by  the  rotation  of  pastures,  it  is  evident  that  a  rotation  plan,  in 
which  an  attempt  is  made  to  keep  pace  with  the  development  of  the 
embryonic  stomach  worms  by  moving  the  sheep  from  one  pasture  to 
another  before  embryos  hatching  from  eggs  passed  in  the  feces  of 
infested  members  of  the  flock  have  developed  to  the  infectious  stage, 
is  out  of  the  question. 

CX)MBINED    PASTURE   ROTATION    AND    MEDICINAL    TREATMENT. 

Recognizing  the  impracticability  of  moving  sheep  from  one  pas- 
ture to  another  frequently  enough  to  avoid  entirely  the  infection 
which  develops  in  the  pastures,  we  may  next  consider  a  plan  for 
reducing  infection  by   a   combination  of  occasional   rotation  and 
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medicinal  treatment.  In  following  this  plan  some  losses  may  occur 
during  the  first  year  or  two  unless  noninfected  pastures  or  fields 
are  available  to  start  with,  but  thereafter  there  should  be  no  losses 
whatever. 

This  plan  may  be  inaugurated  at  any  time  of  the  year.  Supposing 
that  it  is  to  be  begun  just  after  lambing,  say  in  March,  it  is  advised 
that  all  of  the  sheep  except  the  lambs  be  given  a  preliminary  treat- 
ment with  bluestone,  coal-tar  creosote,  or  gasoline,  in  accordance  with 
the  directions  given  in  Circular  102  of  the  Bureau  of  Animal  Indus- 
try. Any  cattle  or  goats  that  may  be  on  the  farm  must  either  be 
treated  in  the  same  manner  as  the  sheep,  being  dosed  for  worms  and 
moved  from  pasture  to  pasture  in  company  with  the  sheep,  or  else 
be  kept  strictly  apart  from  the  latter  in  pastures  of  their  own. 

After  the  preliminary  treatment,  which  will  destroy  a  large  pro- 
portion of  the  stomach  worms  that  may  be  present,  the  sheep,  lambs, 
and  all  other  ruminants  are.removed  to  a  pasture  or  field  which  may 
be  termed  pasture  Xo.  1.  Preferably  this  should  be  a  pasture  which 
is  free  from  infection,  but  if  such  a  pasture  is  not  available,  use  an 
infected  pasture,  and  some  time  in  the  summer,  say  the  1st  of  July, 
give  the  entire  flock,  lambs  and  all,  another  course  of  treatment  and 
move  them  to  a  second  pasture.  The  1st  of  November  another  treat- 
ment for  stomach  worms  is  given,  and  the  animals  are  moved  to 
pasture  No.  3,  where  they  remain  until  the  1st  of  March.  After  this 
first  year's  treatment  the  medicine  is  given  only  in  the  fall,  just  be- 
fore the  sheep  and  cattle  are  moved  to  the  pasture  in  which  they 
spend  the  winter.  On  the  1st  of  March  of  the  second  year  they  are 
moved  to  pasture  No.  4,  then  on  the  1st  of  July  to  pasture  No.  1, 
from  which  since  July  1  of  the  preceding  year  all  ruminants  have 
been  excluded,  but  which  meanwhile  may  have  been  used  if  desired 
for  live  stock  not  subject  to  stomach  worms,  such  as  horses,  mules,  or 
hogs.  November  1  the  sheep  and  cattle,  after  being  dosed  for  worms, 
are  moved  to  pasture  No.  2,  from  which,  as  in  the  case  of  pasture  No. 
1,  all  ruminants  have  been  excluded  since  the  corresponding  date  of 
the  year  before.  Then  in  March  pasture  No.  3  is  occupied  again,  and 
so  on,  from  pasture  to  pasture  in  regular  rotation. 

By  utilizing  the  pastures  for  other  live  stock  during  the  periods 
that  ruminants  are  excluded,  the  land  included  in  the  rotation  scheme 
may  be  made  use  of  more  or  leas  continuously.  In  lieu  of  some  of  the 
pastures,  fields  might  be  planted  with  suitable  crops,  and  made  to 
serve  temporarily  as  pastures,  and  employed  for  other  agricultural 
purposes,  if  desired,  when  not  in  use  as  past^ires. 

It  is  very  probable,  particularly  in  the  case  of  badly  infested  flocks 
and  farms,  that  the  foregoing  plan  will  at  first  fail  to  prevent  en- 
tirely the  loss  of  lambs  from  stomach  worms.  The  flock  should  be 
watched  closely,  and  if  any  of  the  lambs  present  symptoms  of  stomach 
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worms  they  should  receive  proper  medicinal  treatment.  The  pastures 
must  not  be  heavily  stocked,  especially  at  first.  The  more  numerous 
the  sheep  relative  to  the  size  of  the  pasture,  the  more  heavily  infested 
will  the  pasture  become,  and  with  close  grazing  the  sheep  are  not 
only  liable  to  pick  up  greater  numbers  of  larval  stomach  worms,  but 
also,  unless  auxiliary  feeding  is  practiced,  may  not  receive  a  sufficient 
quantity  of  food,  and  thus  be  less  able  to  endure  parasitic  infection. 
As  salt  acts  to  a  certain  extent  as  a  preventive  against  stomach  worms, 
as  well  as  being  a  necessary  element  in  the  diet  of  ruminants,  it  should 
be  supplied  to  the  sheep  in  liberal  quantities.  If  possible  the  use  of 
wet,  low-lying  pastures  should  be  avoided,  or  this  condition  cor- 
rected by  proper  drainage. 

The  plan  which  has  been  outlined  above  may  be  variously  modified. 
For  example,  in  a  climate  with  a  cold  winter  season  the  same  pasture 
could,  if  desired,  be  utilized  every  year  as  a  winter  pasture.  The 
sheep  would  not  be  placed  in  this  pasture  until  winter  had  set  in,  and 
would  be  removed  again  just  before  spring  began.  As  already  noted, 
any  stomach-worm  eggs  passed  in  the  feces  of  the  sheep  during  the 
winter  would  either  be  killed  immediately  by  exposure  to  freezing 
weather,  or  on  account  of  the  prevailing  low  temperature  lie  dormant 
or  develop  slowly  with  the  practical  certainty  of  being  killed  by 
freezing  on  some  later  occasion  before  they  had  reached  the  infectious 
stage.  The  order  of  rotation  in  this  case  would  be  as  follows :  Pas- 
ture No.  1  until  July,  pasture  Xo.  2  until  winter  begins,  tHen  to 
pasture  Xo.  3  (the  winter  pasture),  then  at  the  end  of  winter  to 
pasture  Xo.  4,  then  in  July  to  pasture  Xo.  1,  then  to  the  winter 
pasture  (Xo.  3),  then  to  pasture  Xo.  2,  etc. 

l-^EDINO    TOBACCO.     . 

There  has  been  considerable  discussion  recently  in  various  live- 
stock and  agricultural  journals  concerning  the  feeding  of  tobacco  to 
sheep  as  a  remedial  measure  against  stomach  worms.  I  will,  there- 
fore, in  conclusion,  briefly  refer  to  some  experimental  work  along 
this  line  conducted  at  the  Experiment  Station  of  this  Bureau. 

In  June,  1908,  a  flock  of  sheep  and  lambs,  in  which  stomach  worms 
were  known  to  be  present,  were  separated  into  three  lots  with  5  lambs 
and  7  or  8  full-grown  sheep  in  each,  and  placed  in  three  similar  small 
pastures.  Lot  1  was  fed  leaf  tobacco  grown  in  Maryland,  lot  2 
tobacco  cuttings  obtained  from  a  cigar  factory,  while  lot  3  was  fed  no 
tobacco  at  all.  Some  difficulty  was  experienced  in  getting  the  sheep 
in  lot  2  to  eat  the  cuttings,  and  they  finally  had  to  be  started  on  the 
leaf,  afterwards  changing  to  the  cuttings,  so  that  it  was  not  until 
late  in  July  that  they  really  began  to  consume  the  cuttings.  By  the 
middle  of  August  the  sheep  in  each  of  lots  1  and  2  were  consuming 
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10  ounces  of  tobacco  every  two  days,  an  average  per  head  of  a  little 
over  two-thirds  of  an  ounce  every  forty-eight  hours.  This  repre- 
sented the  maximum  which  they  would  eat,  and  the  feeding  of  this 
quantity  every  forty-eight  hours  was  continued  until  early  in  De- 
cember. There  was  no  noticeable  difference  in  the  condition  of  the 
sheep  in  the  three  lots,  which  remained  fairly  good  throughout  the 
experiment.  One  lamb  in  the  lot  which  was  not  fed  tobacco  died 
in  July  from  unknown  causes,  no  post-mortem  examination  being 
possible  as  the  carcass  was  devoured  by  buzzards  before  the  death  of 
the  animal  was  discovered.  In  the  latter  part  of  December  and  the 
early  part  of  January  the  lambs  and  some  of  the  ewes  were  killed 
and  examined,  with  the  result  that  stomach  worms  were  found  to  be 
present  in  all  three  lots.  In  most  cases  there  w^ere  only  a  few, 
but  in  one  lamb  several  thousand  stomach  worms  were  found. 
Strangely  enough  this  was  a  lamb  from  one  of  the  lots  which  had 
been  fed  tobacco. 

The  conclusion  reached  in  this  experiment  is  that  the  feeding  of 
tobacco  had  no  noticeable  effect  either  upon  the  stomach  worms 
or  upon  the  sheep.  The  results  obtained  can  not  be  considered  de- 
cisive, but  they  suggest  the  possibility  that  the  favorable  reports 
which  have  been  made  relative  to  tobacco  as  a  remedy  for  stomach 
worms  have  been  based  on  coincidences,  the  good  results  observed  in 
such  instances  having  been  due  to  some  other  cause  than  the  tobacco. 
In  fact  it  has  been  noted  that  some  sheep  raisers  who  have  tried 
tobacco  have  reported  it  a  failure.  At  the  present  time,  therefore, 
tobacco  must  be  considered  a  remedy  of  doubtful  efficiency  so  far  as 
stomach  worms  are  concerned. 
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MALTA  FEVER  AND  THE  MALTESE  GOAT  IMPORTATION. 

By  John  R.  Mohler,  A.  M.,  V.  M.  I>.,  Chief  of  the  Pathological  Division, 

AND 

George  H.  Hart,  V.  M.  D.,  M.  D.,  Aftnifttant  in  Bacteriology,  Pathological  Division. 
PRELIMINARY  REMARKS. 

A  gradually  increasing  interest  has  been  manifested  during  the 
past  few  years  in  the  milch-goat  industry,  and  numerous  requests 
for  information  on  this  subject  are  constantly  being  received  by  the 
Bureau  of  Animal  Industry.  These  requests  have  come  chiefly  from 
physicians  who  believe  in  the  value  of  goat's  milk  for  invalids  and 
children,  and  from  people  who  have  either  read  of  the  economy  of 
goat  keeping  or  been  raised  in  foreign  countries  where  the  milk  of 
goats  is  such  a  valuable  asset.  For  instance,  milch  goats  are  particu- 
larly adapted  to  the  requirements  of  the  peasant  class  in  Italy,  Spain, 
Switzerland,  Germany,  Austria,  and  other  countries,  and  it  is  because 
the  milk  of  the  goat  is  furnished  cheaply  and  compares  favorably 
with  the  quality  of  cow's  milk  that  the  milch  goat  recommends  itself 
to  those  people  in  this  country  who  can  not  afford  to  keep  a  cow. 

The  common  American  or  Spanish  goat  has  been  kept  for  milk 
production  in  the  United  States  for  a  long  time,  especially  in  certain 
States  with  Italian  colonies  and  in  several  of  the  Southern  and  South- 
western States,  but  the  number  of  such  milch  goats  is  known  to  be 
comparatively  small.  In  fact,  it  was  this  scarcity  of  milch  goats,  and 
the  desire  of  the  Bureau  to  secure  a  herd  of  clean,  healthy,  hardy 
milch  animals  especially  for  the  purpose  of  serving  as  foundation 
stock  to  supply  those  interested  in  the  building  up  of  a  milch-goat 
industry  in  this  country,  that  caused  Dr.  D.  E.  Salmon,  then  Chief  of 
the  Bureau  of  Animal  Industry,  to  make  an  importation  of  milch 
goats  from  Europe,  where  this  industry  is  an  important  and  profitable 
interest.  The  late  Mr.  George  F.  Thompson,  who  had  spent  con- 
siderable time  in  studying  the  different  species  of  these  animals,  was 
detailed  to  make  this  importation.  After  visiting  several  districts  in 
Europe,  he  finally  turned  his  attention  to  the  Maltese  goat  and  soon 
became  convinced  that  this  was  a  valuable  breed  and  should  be  in- 
troduced into  the  United  States.  These  goats  are  native  to  the  Island 
of  Malta  in  the  Mediterranean  Sea,  and  are  also  bred  to  a  le.ss  extent 
on  the  rock  of  Gibraltar,  having  been  introduced  there  from  Malta. 
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Fig.  36. — A  good  type  of  Maltese  milch  goat. 


CHARACTERISTICS  OF  THE  MALTESE  GOAT. 

For  years  the  Maltese  goat  has  been  regarded  by  those  who  are 
familiar  with  the  goat  industry  as  a  superior  animal,  not  only  on  ac- 
count of  its  milk  pro- 
duction, but  also  as  a 
prolific  breeder.  The 
peculiar  semitropical 
climate  of  Malta  must 
be  responsible  for  this 
condition,  for  the  pas- 
turage is  very  scant; 
but  the  goats,  which 
are  driven  out  into  the 
streets  two  or  three 
times  a  day,  seem  to 
find  nourishment  in 
places  where  a  cow 
would  slowly  starve  to 
death.  The  popula- 
tion of  Malta,  num- 
bering about  203,000 
people,  are  almost 
solely  dependent  for  milk  upon  the  goat,  although  a  few  cows  are 
kept  and  some  condensed  milk  is  imported. 

There  is  only  one  breed  of  goats  on  the  island,  although  the  hair 
of  some  is  short  while 
in  others  it  is  long. 
They  are  of  all  colors, 
but  brown  predomi- 
nates. Quite  a  num- 
ber of  these  animals 
have  horns,  but  the 
majority  are  hornless. 
The  goats  are  rela- 
tively small,  the  av- 
erage height  being 
about  2  feet  6  inches 
and  the  weight  gen- 
erally ranging  from 
80  to  90  pounds. 

The  principal  characteristic  and  main  breed  peculiarity  of  the 
Maltese  goats  are  their  very  long  pendulous  ears  and  very  large  low- 
hanging  udder  with  two  well-developed  teats.  In  animals  above 
4  years  of  age  the  udder  will  almost  touch  the  ground  as  the  goat 
walks,  and  one  with  a  full  udder  of  this  kind  may  occasionally  be 
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Fia.  37. — Herd  of  Maltese  goats  being  driven  from  house  to 
bouse  for  sale  of  milk. 
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Fio.  38. — Native  method  of  milking  Maltese  goat. 


seen  moving  after  the  fashion  of  a  kangaroQ,  carrying  the  udder  for- 
ward with  her  hind  legs. 

A  herd  will  average  3  to  4  pints  of  milk  per  head  a  day,  while 
some  of  the  best  milch  animals  will  secrete  a  much  larger  quantity. 
Mr.  Thompson  had  several  of  these  goats  milked  regularly  under 
his  direction,  and  it  appeared  that  the  average  production  during 
the  period  of  lactation  of  nine  months  was  over  2  quarts  daily.  Two 
of  the  goats  gave  4 
quarts  each,  while 
several  others  which 
did  not  weigh  75 
pounds  gave  only  a 
slightly  less  quantity. 

In  Malta  these 
goats  are  kept  in 
small  herds  of  from  4 
to  35,  and  one  "  goat- 
herd," usually  the 
owner,  has  charge  of 
each  herd.  The  ani- 
mals are  driven  along 
the  streets  and  milked 
directly  into  the  pails  of  the  customers  at  the  doors  of  the  homes 
where  the  milk  is  desired.  The  milk  is  purchased  only  in  small 
quantities  as  required,  since  the  goats  make  two  or  three  trips  daily. 
The  goatherd  .stoops  behind  the  goat  to  draw  the  milk,  and  while 
the  position  appears  awkward,  it  is  the  only  one  that  can  be  as- 
sumed with  comfort  to  the  animal  and  convenience  to  the  one  who 
milks. 

iriGII  QUALITY  OF  THE  MILK. 

The  chemical  analysis  of  the  milk  from  six  different  animals 
varied  as  follows : 

Specific  gravity  at  15°  C 1.03;Uol.a36 

4.5    to   5.3 
3.4    to    3.S 
4.2    to    4.6 
.  62  to      .69 

83.8  to  85.  6 

13.9  to  14.  3 

The  high  percentage  of  fat  in  goat's  milk,  together  with  the  fact 
that  it  seems  to  be  more  easily  digested  than  cow's  milk,  would  prob- 
ably give  to  it  advantages  over  ordinary  milk  for  use  in  the  sick 
room  and  in  the  nursery.  This  essential  excellence  of  goat's  milk  is 
not  a  matter  of  novelty  to  many  persons,  and  it  ought  to  meet  with 
early  recognition  by  the  people  in  general.    But  it  is  not  to  be  sup- 
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posed  that  the  goat's  milk  is  destined  to  supersede  that  of  the  cow, 
especially  for  the  supply  of  large  cities,  although  there  are  undoubt- 
edly numerous  instances  in  which  the  family  supply  of  milk,  par- 
ticularly for  invalids  and  children,  can  be  drawn  from  the  goat  to 
better  advantage  than  from  the  cow. 

THE  IMPORTATION  OF  MALTESE  GOATS  TO  THE  UNITED  STATES. 

As  before  stated,  the  Department  of  Agriculture,  recognizing  the 
need  of  a  milch -goat  industry  in  the  United  States  and  the  excellent 
milk-producing  qualities  of  the  Maltese  goats,  undertook  to  obtain 
an  experimental  herd  of  the  best  animals  that  could  be  secured  on 
the  Island  of  Malta.  It  was  the  intention  to  place  these  animals  at 
the  Storrs  (Conn.)  Agricultural  Experiment  Station  and  at  the 
Maryland  Agricultural  Experiment  Station  at  College  Park,  where 
in  cooperation  with  the  authorities  at  these  stations  the  Bureau  would 
conduct  experiments  to  determine  their  adaptability  to  climatic  and 
other  conditions  in  this  country,  and  to  ascertain  the  value  of  their 
milk,  particularly  in  the  manufacture  of  cheese  and  as  a  food  for 
the  sick. 

In  the  early  summer  of  1905  Mr.  Thompson  proceeded  to  the 
Island  of  Malta  for  the  purpose  of  collecting  the  herd.  He  remained 
on  the  island  several  weeks  studying  the  native  methods  of  handling 
the  animals,  during  which  time  he  collected  a  herd  of  61  nannies, 
many  of  which  were  prize  animals  and  unusually  good  milkers,  and 
4  billies.  With  these  animals  and  three  goatherds  he  left  Malta  for 
Antwerp  on  August  19,  1905.  At  Antwerp  the  goats  were  unloaded 
and  kept  at  the  quarantine  station  for  five  days,  when  on  September 
7  they  were  reembarked  for  New  York.  Upon  their  arrival  in  the 
United  States  on  September  23  they  were  immediately  taken  to 
the  quarantine  station  of  the  Bureau  of  Animal  Industiy  at 
Athenia,  N.  J. 

IIISTORr  OF  VOrAOE  FROM  MALTA  TO  THE  ITNITED  STATES  AND  OF  PERSONS 
WHO  DRANK  THE  MH.K. 

The  goats  were  taken  aboard  the  steamship  Joshua  Nicholson  at 
Malta  on  August  19,  1905.  The  ship  was  on  the  way  from  Egypt  to 
London  and  stopped  at  Malta  only  a  few  hours,  none  of  the  crew 
going  ashore.  The  crew  consisted  of  four  officers  and  nineteen  men, 
in  addition  to  whom  Mr.  Thompson  and  the  three  goatherds  were  the 
only  passengers.  During  the  voyage  to  Antwerp,  which  lasted  until 
September  2,  everyone  on  board  used  the  milk  from  the  goats.  At 
Antwerp  eleven  of  the  crev  left  the  ship,  and  the  movements  of  all 
of  this  number  remain  unknown  except  one,  who  went  to  the  hospital 
with  a  hernia.  The  captain  later  stated  that  three  of  this  number 
were  under  treatment  in  a  hospital  in  Antwerp  with  symptoms  simi- 
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lar  to  Malta  fever,  but  this  was  not  proved.  The  twelve  remaining 
members  of  the  crew  proceeded  with  the  ship  to  London  after  a  two- 
weeks'  stay  in  Antwerp.  Eight  of  these  men  subsequently,  in  the 
course  of  a  few  weeks,  developed  Malta  fever.  The  four  who  escaped 
included  the  second  mate,  the  cabin  boy,  and  two  engineers.  The 
former  two  drank  very  little  of  the  milk  because  it  did  not  seem  to 
agree  with  them.  The  two  engineers  drank  the  milk  regularly  but 
always  boiled  it  previous  to  use.  Of  the  eight  who  became  ill  all 
showed  similar  symptoms  which  were  identical  with  those  of  Mftlta 
fever,  and  the  blood  of  five  of  the  patients  gave  a  positive  agglutina- 
tion reaction  with  Micrococcus  melitensis.  The  blood  of  the  other 
three  was  not  tested.  While  the  goats  were  at  the  quarantine  station 
in  Antwerp  their  milk  was  consumed  by  a  number  of  other  persons, 
but  probably  not  in  large  quantity  by  any  single  individual.  None 
of  these  persons  became  affected  with  Malta  fever  so  far  as  is  known. 

The  goats  were  reembarked  in  Antwerp  on  the  steamship  St.  An- 
drew on  September  7,  1905,  arriving  at  New  York  on  September  23. 
The  crew  of  this  ship  consisted  of  30  oflScers  and  men,  in  addition 
to  whom  there  were  30  cattlemen  aboard  besides  Mr.  Thompson  and 
the  3  goatherds.  Those  aboard  consumed  the  milk,  not  having  heard 
of  the  illness  among  the  crew  of  the  Joshua  Nicholson.  The  history 
of  the  cattlemen  after  their  arrival  in  the  United  States  is  unknown, 
but  all  of  the  crew  remained  healthy.  In  this  case  it  is  probable  the 
amount  of  milk  consumed  by  any  one  person  was  small,  as  there  were 
64  to  be  supplied  instead  of  27,  as  in  the  other  ship,  and  the  goats 
had  noticeably  fallen  off  in  their  milk  since  leaving  Malta.  After 
the  arrival  of  the  goats  in  America  a  score  or  more  of  persons  tasted 
the  milk,  but  only  two  persons  drank  it  in  any  quantity. 

One  of  these,  Mr.  Thompson,  who  doubted  the  idea  of  Malta  fever 
being  conveyed  by  goats'  milk,  continued  to  drink  the  milk  at  fre- 
quent intervals.  He  died  rather  suddenly  early  in  January,  1906, 
from  pneumonia.  His  body  was  treated  with  embalming  fluid  before 
his  death  was  ascertained  at  the  laboratory,  and  his  blood  was  there- 
fore never  tested  for  the  agglutination  reaction  with  Micrococcus 
melitensis.  He  had  complained  of  liver  trouble  to  the  captain  of  the 
Joshua  Nicholson,  and  was  never  perfectly  well  after  his  return  to 
America.  On  one  occasion  several  weeks  before  his  death  he  re- 
marked that  his  ailment  might  be  Malta  fever  and  suggested  that  we 
examine  his  blood,  but  unfortunately  this  was  never  accomplished. 
It  is  possible  that  he  may  have  been  infected  with  a  mild  or  ambula- 
tory form  of  the  disease  either  while  on  the  island  or  during  the  re- 
turn journey. 

The  second  person,  an  elderly  lady  at  the  Athenia  quarantine  sta- 
tion, was  in  poor  health  at  the  time  the  goats  arrived.  She  was  given 
the  milk  from  the  goats  for  nourishment,  and  as  it  agreed  with  her 
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she  used  it  daily  for  some  time.  She  was  taken  with  fever  and  pain- 
ful swellings  of  the  joints  in  October  and  passed  through  a  typical 
attack  of  Malta  fever  diagnosed  by  the  symptomatology  and  from 
the  fact  that  her  blood  gave  a  positive  agglutination  reaction  with 
Micrococcus  melitensis.  The  history  of  this  case  is  absolutely  nega- 
tive as  to  contact  infection,  or  any  other  exposure  except  the  infected 
milk. 

The  three  goatherds  remained  healthy,  but  it  is  probable  they  all 
had  previous  attacks  of  the  disease.  The  blood  of  the  chief  goatherd 
reacted  to  the  agglutination  test  upon  his  return  to  Malta.  The  other 
two  were  not  tested. 

THE  CAUSATIVE  AGENT  OF  MALTA  FEVER. 

Micrococcus  melitensis^  the  causal  factor  of  Malta  fever,  is  an 
aerobic,  round  or  slightly  oval  micro-organism  about  0.4  micron  in 
diameter  which  usuully  occurs  singly  or  in  pairs,  but  when  cultivated 
in  bouillon  appears  in  short  chains.  In  hanging-drop  preparations 
it  shows  an  active  Brownian  movement,  although  according  to  Gor- 
don this  is  a  true  motility  due  to  flagella,  which  he  claims  to  have 
stained  successfully.  The  organism  is  stained  by  the  usual  basic  ani- 
line dyes,  but  does  not  take  Gram's  stain.  Its  growth  is  extremely 
slow  even  in  the  incubator,  and  it  requires  a  faintly  acid  medium.  In 
gelatin  it  grows  feebly  and  without  liquefaction.  On  agar  minute 
transparent  or  pearly  white  colonies  appear  after  three  or  four  days, 
and  two  days  subsequently  the  growths  become  amber-colored;  later 
they  become  more  opaque,  of  a  buff  color,  with  granular  margins.  In 
bouillon  it  gives  rise  to  diffuse  cloudiness,  with  a  subsequent  formation 
of  white  flocculent  sediment  without  the  formation  of  a  pellicle.  In 
litmus  milk  the  medium  is  not  coagulated,  and  in  ten  days  to  two 
weeks  the  milk  becomes  distinctly  alkaline.  Indol  is  not  produced. 
It  is  pathogenic  to  monkeys  by  subcutaneous  injection,  but,  according 
to  Durham,  rabbits  and  guinea  pigs  are  only  susceptible  to  an  intra- 
cerebral inoculation. 

MALTA  FEVER  IN  MAN  ON  THE  ISLAND  OF  MALTA. 

On  the  Island  of  Malta  there  has  been  endemic  for  an  indefinite 
period  a  febrile  disease  of  the  inhabitants  termed  "  Malta  fever,"  and 
also  known  as  "  Rock,"  "  Mediterranean,"  or  "  undulant  fever."  It 
is  a  specific  infectious  disease  caused  by  the  Micrococcus  melitensis 
discovered  by  Bruce  in  1887,  and  is  characterized  by  an  irregular 
fever  of  an  undulating  type,  with  frequent  remissions  and  relapses, 
constipation,  excessive  perspiration,  and  joint  pains,  rheumatic  in 
character.  It  runs  a  protracted  but  indefinite  course  of  from  three 
months  to  a  year,  wnth  a  low  rate  of  mortality  of  about  2  to  3  per 
cent. 
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This  disease,  which  simulates  typhoid  fever  very  closely,  was  so 
exceedingly  prevalent  among  the  British  soldiers  and  sailors  sta- 
tioned on  the  island  that  in  1904  a  commission  was  appointed  by  the 
English  Government,  under  the  supervision  of  an  advisory  committee 
of  the  British  Royal  Society,  to  investigate  the  possible  sources  of 
infection  and  advise  methods  for  its  control.**  The  commission  began 
its  work  June  13,  1904,  and  has  since  investigated  the  disease  in  all 
of  its  phases  in  a  most  exhaustive  manner.  The  work  extended  over 
the  following  three  years,  and  as  early  as  1905  the  commission  was 
led  to  consider  that  the  milk  from  Maltese  goats  was  an  important, 
if  not  the  main,  factor  in  the  dissemination  of  Malta  fever  among 
human  beings.  The  subsequent  experiments  showed  that  a  largo 
proportion,  reaching  upward  of  50  per  cent,  of  the  20,000  goats  on 
the  island  were  affected  with  the  disease. 

The  British  Royal  Society,  hearing  of  the  intended  importation 
of  a  herd  of  these  goats  into  the  United  States,  notified  the  Secretary 
of  Agriculture  of  its  findings  in  a  letter  received  September  16, 
1905,  at  which  time  the  goats  were  on  the  way  from  Antwerp.  The 
value  of  this  advance  information  and  its  importance  to  our  citizens 
may  be  appreciated  when  it  is  understood  that  Malta  fever  is  not 
known  to  occur  in  this  country  except  through  importation.  The 
Pathological  Division  of  the  Bureau  of  Animal  Industry  was  there- 
upon directed  to  take  immediate  steps  to  ascertain  if  any  of  the  goats 
upon  arrival  at  the  Athenia  quarantine  station  were  infected  with 
the  Micrococcus  melitensis.  Certain  facts  in  the  history  of  the  voy- 
age which  came  to  our  attention  about  this  time,  however,  suggested 
even  before  any  investigations  were  carried  out  that  some  of  the 
imported  goats  were  infected  with  Malta-fever  virus. 

INFECTION  BY  MEANS  OF  GOATS*  MILK. 

Zanmiit  ^  noted  early  in  1905  that  the  Maltese  goats  were  to  some 
extent  affected  by  Malta  fever  after  they  had  been  fed  on  living 
cultures  of  the  Micrococcus  melitensis.  This  observation  was  later 
confirmed  by  the  finding  that  the  goats  were  not  only  able  to  be 
artificially  infected  but  that  about  50  per  cent  of  them  acquired 
the  disease  naturally,  and  that  the  organisms  were  eliminated  in 
their  milk  and  urine.  It  was  then  decided  to  investigate  the  milk 
of  such  infected  though  apparently  healthy  goats,  with  the  residt 
that  in  Malta  10  per  cent  of  the  goats  were  found  to  be  eliminating 
the  specific  coccus  in  the  milk,  and  this  milk  when  fed  to  monkeys 
even  for  a  day  was  able  to  produce  typical  attacks  of  Malta  fever 

<»A  full  report  of  the  Investigations  and  experiments  of  this  commission  has 
been  published  in  seven  parts.    I^ondon,  England. 

^  Rei)ort  of  the  Commission  on  Mediterranean  Fever,  part  3,  1905,  p.  2. 
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which  ran  a  course  parallel  to  that  of  the  disease  in  man.  The 
only  logical  conclusion  which  could  be  formulated  from  this  work 
was  that  the  Maltese  goats  were  carriers  of  the  virus  of  Malta  fever 
and  one  of  the  principal  means  of  transmitting  the  disease  to  human 
beings  through  the  ingestion  of  their  milk. 

All  the  available  evidence  points  to  contaminated  food  as  the 
vehicle  by  which  these  goats  become  infected  with  the  virus  of 
Malta  fever.  It  has  been  definitely  established  that  monkeys  and 
goats  may  be  infected  in  this  manner.  Furthermore,  it  has  been 
shown  that  the  urine  of  infected  goats  and  of  ambulatory  cases  in 
man  at  times  contains  the  Micrococcus  melitensis^  so  that  goats 
feeding  on  material  that  has  come  in  contact  with  such  urine  (which 
is  not  at  all  infrequent  by  the  usual  method  of  handling  these 
animals)  are  readily  infected.  Thus  the  frequency  and  method  of 
infection  in  goats  are  quite  readily  explained. 

Other  proofs  of  the  transmission  of  Malta  fever  to  man  through 
the  milk  of  infected  goats,  in  addition  to  the  confirmatory  evidence 
furnished  in  this  article,  is  forthcoming  from  a  number  of  experi- 
ences which  have  been  noted  since  regulations  were  enforced  looking 
to  the  elimination  of  goats'  milk  as  a  source  of  infection.  Thus  the 
disease  is  said  to  have  practically  disappeared  from  Gibraltar  fol- 
lowing the  removal  of  the  infected  goats;  the  affection  does  not  occur 
among  the  convicts  of  the  civil  prison  at  Malta  who  are  not  allowed 
milk,  but  Malta  fever  is  nevertheless  present  in  the  district  where  the 
prison  is  located ;  all  fresh  milk  now  being  supplied  to  the  soldiers 
at  Malta  is  pasteurized,  with  the  result  that  Malta  fever  among  them 
has  been  reduced  00  per  cent,  while  the  disease  has  not  abated  among 
the  civil  population  which  continues  to  use  infected  milk. 

EXPERIMENTS  WITH  MALTESE  GOATS'  BLOOD. 

The  method  employed  at  the  commencement  of  this  work  in  study- 
ing the  agglutination  property  of  Maltese  goats'  blood  on  the  Micro- 
coccus melitensis  was  the  macroscopic  sedimentation  test,  but  this 
was  found  to  be  so  unsatisfactory  that  after  a  few  trials  the  micro- 
scopic agglutination  test  was  substituted  and  used  throughout  the 
remainder  of  the  tests. 

Two  different  strains  of  Micrococcus  melitensis  were  employed  in 
this  investigation,  one  procured  from  the  United  States  Public 
Health  and  Marine-Hospital  Service  and  the  other  from  the  labora- 
tory of  the  United  States  Army  Medical  Museum.  In  the  early 
tests  the  dilutions  used  by  the  Mediterranean-Fever  Commission  in  its 
routine  work — which  were  as  low  as  1-10  and  1-20 — were  employed, 
with  the  result  that  a  very  high  percentage  of  the  animals  tested  re- 
acted. This  result  led  to  the  conclusion  that  the  dilution  may  not 
have  been  sufficiently  great,  and  we  proceededi  to  try  the  same  dilu- 
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tions  with  the  blood  of  an  American  goat  known  to  be  free  from 
infection  with  Micrococcus  melitensis  as  a  check  on  the  agglutina- 
tion work. 

EFFECT  OF  NORMAL  AMERICAN  GOATS'  BLOOD  ON  MICROCOCCUS  MELITENSIS. 

A  specimen  of  blood  was  obtained  under  sterile  conditions  from 
American  goat  No.  15,  kept  at  the  Bureau  of  Animal  Industry  Ex- 
periment Station  at  Bethesda,  Md.  To  15,  20,  and  25  c.  c,  respect- 
ively, of  sterile  physiological  salt  solution  1  c.  c.  of  this  serum  was 
added,  making  dilutions  of  1-15, 1-20,  and  1-25.  One  platinum  loop- 
f ul  of  each  of  these  dilutions  was  then  added  separately  to  one  loopf  ul 
of  a  bouillon  culture  of  Micrococcus  melitensis  48  hours  old  and  thor- 
oughly mixed  on  cover  glasses.  From  these  the  three  hanging-drop 
preparations  were  made,  thus  making  the  final  dilutions  1-30,  1-40, 
and  1-50,  respectively.  They  were  watched  carefully  for  signs  of 
agglutination.  A  control  consisting  of  a  hanging  drop  of  the  bouil- 
lon culture  without  any  added  serum  was  placed  under  a  4  mm.  lens. 

At  the  beginning  of  the  experiment  the  organisms  in  all  four  prep- 
arations were  free  and  scattered  homogeneously  in  the  fluid  through- 
out the  microscopic  field. 

In  the  1-30  dilution  agglutination  was  well  marked  in  1  hour,  and 
in  2  hours  it  was  perfect,  with  large  clumps  and  no  free  organisms. 

In  the  1-40  dilution  agglutination  was  slight  after  1  hour,  and  in 
2  hours  small  clumps  were  numerous,  with  some  free  organisms. 

In  the  1-50  dilution  after  1  hour  no  agglutination  was  present,  and 
in  2^  hours  a  few  very  minute  clumps  could  be  seen,  although  the 
great  majority  of  the  organisms  were  free.  In  3^  hours  the  clumps 
were  more  numerous,  but  even  this  late  it  would  never  be  mistaken  for 
a  reaction. 

The  control  remained  perfectly  homogeneous  for  3^  hours,  when  it 
was  discarded. 

The  above  test  showed  that  even  normal  goats'  serum  agglutinated 
Micrococcus  melitensis  to  a  certain  extent.  Therefore  in  examining 
the  Maltese  goats'  blood,  dilutions  at  least  as  great  as  1-50  were  con- 
sidered essential.  It  also  seemed  important  to  place  a  time  limit  on 
the  reaction.  From  other  preliminary  trial  tests  it  was  decided  to  use 
a  dilution  of  1-70  with  a  time  limit  of  1|  hours  and  only  consider  ani- 
mals to  be  infected  when  they  would  react  under  these  conditions. 

FEEDING  EXPERIMENTS  WITH   NORMAL  AMERICAN   GOAT. 

An  experiment  was  undertaken  to  ascertain  if  it  were  possible  to 
infect  a  normal  American  goat  by  means  of  the  ingestion  of  Micro- 
coccus melitensis  in  its  food. 

On  October  14,  1905,  American  goat  No.  4,  whose  blood  had  been 
tested  and  found  not  to  react  with  dilutions  as  low  as  1-40,  was  fed 
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at  the  Bureau  Experiment  Station  with  the  contents  of  an  agar  plate 
containing  numerous  colonies  of  Micrococcus  melitenais^  together 
with  one  bouillon  culture  of  this  organism.  Six  days  later  three  more 
bouillon  cultures  were  fed,  and  on  October  22  the  final  feeding  of 
three  additional  cultures  was  made.  Twenty-four  days  after  the 
first  feeding  a  small  quantity  of  the  blood  was  taken  from  the  jugular 
vein  and  tested  with  Micrococcus  melitensis  agglutination.  The  first 
dilution  tested  was  1-60,  and  a  well-marked  clumping  was  produced. 
Dilutions  1-100,  1-150,  1-200,  1-300,  1-400,  1-500,  1-600,  and  1-700 
were  then  tried.  Up  to  the  high  dilution  of  1-400  this  goat's  blood, 
which  had  not  reacted  before  the  feeding  with  a  dilution  of  1-40,  now 
gave  a  well-marked  reaction.  In  all  of  the  three  higher  dilutions 
clumping  occurred,  but  these  cases  could  only  be  classed  as  imperfect 
reactions,  since  the  clumps  were  small,  and  many  free  organisms  were 
present. 

The  result  of  this  experiment,  together  with  the  similar  findings 
of  the  Mediterranean-Fever  Commission,  left  no  doubt  as  to  the 
danger  of  infection  of  goats  from  ingestion  of  Micrococcus  melitensis. 

AGGLUTINATION    EXPERIMENTS. 

AGGLUTININS  IN  SERUM  OF  RABBIT  INOCULATED  WITH  MICROCOCCUS 

MELITENSIS. 

In  order  to  have  a  constant  supply  of  serum  at  hand  for  experi- 
mental purposes  and  for  testing  any  suspected  culture  of  Micrococc%is 
melitensis^  rabbit  No.  1657  was  inoculated  intravenously  in  October, 
1905,  with  0.2  c.  c.  of  a  bouillon  culture  of  this  organism.  In  ten  days 
its  serum  was  tested  and  found  to  produce  a  well-marked  agglutina- 
tion of  Micrococcus  Tnclitensis  organisms  in  dilutions  as  high  as 
1-100.  The  rabbit,  however,  remained  healthy  and  was  finally 
chloroformed  over  fourteen  months  later.  Culture  media  were  in- 
oculated with  the  blood  and  spleen  at  that  time,  but  they  remained 
sterile  and  were  discarded  after  seventeen  days'  incubation. 

EXAMINATION  OF  BLOOD  OF  (JOATS  AT  ATHENIA  QUARANTINE  STATION. 

With  the  know^ledge  acquired  from  the  previously  described  check 
experiments,  further  examinations  were  made  of  the  blood  of  the 
Maltese  goats,  using  the  higher  dilution  and  time  limit  already 
specified.  Specimens  of  blood  were  drawn  with  aseptic  precautions 
by  tapping  the  jugular  vein  with  a  small  trocar  and  canula  and  were 
then  placed  in  sterile  glass  vials.  The  following  morning  the  clear 
serum  had  separated  in  all  the  containers,  and  it  was  then  tested  for 
Its  agglutination  properties.  These  examinations  were  made  of  all 
the  adult  animals  at  regular  intervals  of  two  weeks,  those  reacting 
being  placed  in  hospital  quarters  removed  from  the  nonreacting 
animals. 
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The  terms  "  good,"  "  imperfect,"  and  "  no  reaction  "  were  used  to 
designate  the  results  of  the  test  A  good  reaction  was  considered  to 
be  one  in  which  inside  of  the  time  limit  of  one  and  one-half  hours  the 
serum  at  a  dilution  of  1-70  produced  a  clumping  of  the  bacteria  in 
large  clumps  with  no  free  organisms  remaining  in  the  field.  Im- 
perfect reaction  was  applied  to  those  in  which  at  the  end  of  one  and 
one-half  hours  small  clumps  were  present  but,  in  addition,  some  free 
organisms  remained.  No  reaction  was  one  in  which  the  micrococci 
remained  homogeneous  in  the  hanging  drop  with  no  evidence  of 
clumping. 

It  is  probable  that  all  of  the  imperfect  reactors  either  were  or  had 
been  infected  with  Micrococcus  melitensis^  as,  upon  making  repeated 
examinations  at  varying  intervals  of  time  with  blood  from  the  same 
goat,  it  was  occasionally  found  that  a  good  reaction  would  be  obtained 
while  at  other  times  it  would  be  imperfect,  and  vice  versa.  By  the 
above  method  of  classification  the  44  goats  remaining  at  Athenia 
were  examined  up  to  December  22,  1905,  with  the  result  that  11  gave 
a  good  reaction,  9  an  imperfect  reaction,  and  24  no  reaction.  The 
other  16  goats  of  the  shipment  not  included  in  this  number  (5  having 
died  on  the  ocean  voyage  to  this  country)  will  be  referred  to  below. 

EXAMINATION   OF  GOATS   AT   CX)LLEG£   PARK. 

Early  in  November,  1905,  the  herd  of  goats  at  Athenia  was  divided, 
16  of  the  nonreacting  animals  being  shipped  from  Athenia  to  the 
Maryland  Agricultural  Experiment  Station  at  College  Park  and 
kept  there  under  quarantine.  Samples  of  blood  were  drawn  from 
these  16  animals  at  different  times  under  the  same  conditions  as  have 
already  been  described,  with  the  result  that  by  December  2,  1905, 
6  gave  a  good  reaction,  5  an  imperfect  reaction,  and  5  failed  to  react. 

These  6  good  reactors  at  College  Park  were  then  destroyed  and 
the  remaining  10  animals  again  tested  two  weeks  later  for  the  blood 
reaction.  At  this  test  goat  No.  88,  which  on  the  previous  examina- 
tion gave  an  imperfect  reaction,  now  gave  a  good  reaction,  and  Nos. 
81  and  91,  which  before  gave  no  reaction,  now  gave  an  imperfect 
reaction.  The  results  consequently  were:  Good  reaction,  1;  im- 
perfect reaction,  6 ;  no  reaction,  3. 

The  infection  therefore  seemed  to  be  spreading  despite  the  fact 
that  isolation  and  disinfection  were  practiced,  and  only  3  instead  of 
5  could  be  positively  pronounced  free  from  the  organisms  of  Malta 
fever.  This  was  not  surprising,  as  the  cold  weather  lowered  the 
vitality  of  the  animals,  and  they  had  previously  been  constantly 
subjected  to  infection  from  the  ingestion  of  forage  soiled  by  the 
urine  of  the  reacting  goats.  These  College  Park  animals  were  sub- 
sequently moved  to  the  Bureau  Experiment  Station  at  Bethesda,  Md. 
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EXAMINATION  OF  MILK  OP  REACTING  GOATS. 

From  the  fact  that  such  a  large  proportion  of  reactions  resulted 
from  the  agglutination  tests,  it  was  at  once  decided  to  endeavor  to 
isolate  the  specific  organism  from  the  milk  of  these  goats  and  thus 
demonstrate  more  forcibly  the  danger  of  their  spreading  Malta  feVer 
in  the  United  States. 

On  December  11,  1905,  milk  was  obtained  in  sterile  wide-mouthed 
glass  bottles  from  goats  Nos.  19,  40,  54,  58,  65,  82,  84,  and  85,  all  of 
which  had  given  either  a  good  or  an  imperfect  agglutination  reac- 
tion. The  samples  of  milk  were  brought  to  the  laboratory  and  plated 
at  once  in  the  ordinary  manner  of  isolating  organisms  from  mixed 
cultures,  three  plates  being  used  for  each  specimen  of  milk.  After 
four  days'  incubation  many  suspicious  colonies  were  found  on  the 
plates  from  goats  19  and  40.  Cultures  were  made  from  these  colo- 
nies and  the  organisms  put  through  the  ordinary  determinative  tests 
for  classifying  bacteria.  In  both  cases  the  organisms  were  found  to 
be  decolorized  by  Gram's  stain  and  grew  on  gelatin  without  lique- 
faction and  in  litmus  milk  without  altering  the  medium.  The  final 
proof  that  they  were  the  Micrococcus  melitensis  was  secured  when  on 
testing  them  with  specific  serum  from  an  infected  animal  they  were 
agglutinated  in  large  clumps.  The  plates  made  from  the  other 
animals  were  negative  for  Micrococcus  melitensis. 

This  experiment  proved  beyond  doubt  that  at  least  2  of  the  8  goats 
examined  were  excreting  Micrococcus  melitensis  in  large  numbers  in 
their  milk,  which  was  perfectly  normal  to  all  appearances  and  chem- 
ical analysis.  Subsequent  examinations  of  other  reacting  goats  re- 
vealed the  presence  of  this  micrococcus  in  the  milk  of  2  additional 
animals,  making  a  total  of  4  goats  that  were  eliminating  the  Micro- 
coccus  melitensis  in  their  milk. 

EXAMINATION  OF  URINE  OF  REACTING  GOATS. 

From  a  number  of  the  reacting  and  imperfectly  reacting  Maltese 
goats,  urine  was  collected  in  as  aseptic  a  condition  as  possible  in  the 
following  manner:  After  washing  off  the  external  genitalia  with  a 
5  per  cent  carbolic-acid  solution,  a  sterile  catheter  was  passed  along 
the  floor  of  the  vagina  to  the  urethra  and  into  the  bladder.  The 
urine  was  collected  in  sterile  glass  bottles  and  taken  to  the  labora- 
tory and  plated  at  once  in  the  same  manner  as  had  been  done  with 
the  milk.  Of  the  11  specimens  examined,  Micrococcus  melitensis 
was  recovered  from  1 — ^goat  No.  40 — which  animal  was  also  known 
to  be  excreting  the  organisms  very  plentifully  in  its  milk. 

The  fact  that  only  one  of  the  animals  examined  showed  the  pres- 
ence of  the  organism  in  its  urine  is  not  surprising  when  we  consider 
the  result  of  similar  examinations  by  the  Mediterranean-Fever  Com- 
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mission.  After  a  very  great  number  of  bacteriological  examinations 
of  goat  urine  the  commission  concluded  that  the  excretion  of  the 
organisms  in  the  urine  was  a  late  phenomenon  and  that  in  many 
infected  goats  they  would  only  be  present  in  the  urine  in  gushes  for 
short  intervals  and  then  disappear.  Frequent  urine  examinations 
therefore  would  probably  have  revealed  this  excretion  infectious  in  a 
greater  proportion  of  cases. 

The  time  required  for  making  the  milk  and  urine  examinations, 
however,  was  very  great,  and  as  we  had  now  proved  that  both  were 
infectious,  this  work  was  abandoned,  and  in  the  later  experiments  all 
animals  were  considered  dangereous  from  a  public-health  standpoint 
which  upon  examination  of  their  blood  showed  specific  agglutinins 
for  Micrococcus  melitensis. 

PATHOLOGICAL  ANATOMY   OF  LESIONS   IN  GOATS. 

While  the  post-mortem  lesions  in  man  are  indicative  of  a  general 
septicemic  infection,  with  the  causative  micrococcus  frequently  de- 
monstrable not  only  in  the  peripheral  blood,  but  also  in  the  internal 
viscera,  such  as  the  spleen  and  heart,  nevertheless  the  animals  exam- 
ined in  this  investigation  failed  to  show  any  evidence  of  septicemia 
in  the  majority  of  cases.  In  fact,  the  micrococcus  was  found  in  the 
blood  of  some  goats  when  the  spleen  and  other  tissues  were  apparently 
normal  macroscopically.  In  several  cases,  however,  the  spleen  was 
enlarged,  the  liver  engorged,  the  kidneys  inflamed,  and  the  lymph 
glands,  especially  the  mesenteries  and  inguinals,  edematous  and 
swollen.  In  three  reacting  goats  the  lungs  were  found  to  be  congested 
along  the  borders,  and  occasionally  pneumonic  consolidation  was 
present.  On  the  other  hand,  the  infection  of  man  has  been  shown  to 
be  extensive  with  the  Micrococcus  melitensis  present  in  the  previously 
mentioned  tissues  as  well  as  in  the  pericardial  fluid,  kidneys,  liver, 
gall  bladder,  pancreas,  and  thyroid,  salivary,  and  suprarenal  glands. 

CONDITION  OF  HEALTH  OF  THE  INFECTED  ANIMALS. 

It  would  appear  from  our  investigation  that  the  organism  of  Malta 
fever  lives  a  more  or  less  passive  existence  in  the  body  of  the  goat, 
exercising  its  pathogenic  effect  when  it  gains  entrance  to  the  human 
body.  The  symptoms  in  those  goats  whose  blood  gave  a  positive 
reaction  were  not  apparent  except  in  a  few  cases,  and  even  in  these 
instances  it  is  possible  that  the  symptoms  of  anorexia,  diarrhea,  weak- 
ness, etc.,  were  the  result  of  one  of  the  several  intercurrent  diseases 
with  which  a  number  of  the  goats  became  affected. 

As  an  illustration  of  the  condition  of  the  reacting  animals,  attention 
is  called  to  goat  No.  40,  which,  although  excreting  the  organisms 
abundantly  in  both  its  milk  and  urine,  was  the  finest  looking  goat 
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in  the  herd.  But  it  was  noticed  at  College  Park,  where  very  care- 
ful observations  and  records  of  the  animals  were  made,  that  the  re- 
actors did  not  readily  conceive;  four  of  them  had  come  in  oestrum 
three  times,  although  they  were  served  each  time,  one  billy  having 
been  shipped  to  the  park.  On  the  other  hand,  the  nonreactors  con- 
ceived with  but  one  service.  During  the  investigations  many  of  the 
goats  became  ill  with  pneumonia,  pleurisy,  enteritis,  metritis,  rheu- 
matism, etc.,  and  developed  various  symptoms  which  should  be 
attributed  to  these  different  diseases  rather  than  to  the  Malta-fever 
virus. 

METHOD  OF  TREATING  THE   GOATS   AT  THE  EXPERIMENT  STATION. 

It  had  now  become  definitely  established  that  some  of  the  goats 
were  excreting  Micrococcus  melitenais  in  their  milk  and  urine,  and 
that  a  large  percentage  were  undoubtedly  infected  with  this  organ- 
ism, as  shown  by  the  specific  agglutination  reaction  of  the  blood. 
These  facts  were  further  strengthened  at  this  time  by  the  development 
of  a  typical  case  of  Malta  fever  in  the  woman  at  the  quarantine  sta- 
tion, who  had  used  the  milk  in  considerable  quantity. 

About  this  time  the  agricultural  experiment  stations  in  Connecticut 
and  Maryland  had  made  preparations  to  carry  on  experiments  with 
the  animals,  and  the  Bureau  was  very  anxious  to  save  a  portion  of 
the  herd  if  it  could  be  demonstrated  beyond  all  doubt  that  they  were 
free  from  the  infection  of  Malta  fever.  It  was  therefore  decided  that 
all  the  animals  giving  a  good  reaction  at  Athenia  be  destroyed  and 
the  remainder  sent  to  the  Bureau  Experiment  Station  at  Bethesda, 
Md.,  at  which  point  they  could  be  kept  in  quarantine  and  at  the  same 
time  be  much  more  convenient  to  the  laboratory  for  future  work. 
Early  in  January,  1906,  this  plan  was  carried  out. 

The  winter  climate  at  Athenia  was  very  different  from  the  semi- 
tropical  Mediterranean,  and  9  of  the  original  herd  had  died,  mainly 
from  pneumonia  and  muco-enteritis.  All  the  remaining  reactors 
were  then  destroyed  and  the  remainder  of  the  herd  was  sent  to  the 
Bureau  Experiment  Station. 

As  Malta  fever  in  man  is  not  a  highly  virulent  disease,  the  mor- 
tality being  about  2  or  3  per  cent,  it  is  consequently  fair  to  presume 
that  as  the  disease  is  less  virulent  in  goats  these  animals  would 
probably  be  more  amenable  to  treatment  than  the  human.  There- 
fore, after  their  arrival  at  Bethesda,  the  adult  goats  were  placed  on 
a  mixture  of  20  grains  of  potassium  iodid  and  15  grains  of  salol  per 
head  in  their  feed  twice  daily  for  one  month.  Quinin  was  then  sub- 
stituted for  the  potassium  iodid  and  the  treatment  continued  one 
month  longer.  By  this  system  of  treatment  it  was  hoped  that  any 
latent  virus  of  the  disease  which  might  be  present  in  the  tissues  of 
the  animals  would  be  overcome  and  destroyed. 
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SERUM   REACTION   OF   GOATS   AFTER  TREATMENT   WITH   DRUGS. 

On  March  29,  1906,  blood  was  drawn  from  12  of  the  goats  at  the 
station  which  had  been  under  the  medicinal  treatment  for  two 
months.  Of  this  number  7  gave  a  good,  3  an  imperfect,  and  2  no 
reaction,  thus  showing  little  hope  of  eradicating  the  infection  by 
internal  drug  administration.  While  the  serimx  might  probably 
have  reacted  as  a  result  of  the  presence  of  agglutinins  formed  before 
the  treatment  became  effective,  even  though  no  living  Micrococcus 
melitensis  existed  in  the  blood  or  tissues,  it  was  not  thought  advisable 
to  assume  any  risk  with  a  disease  of  this  character,  and  therefore  no 
further  lines  of  treatment  were  attempted. 

It  should  be  stated  in  connection  with  the  medicinal  treatment  of 
these  goats  that  at  all  times  attempts  were  made  to  segregate  the 
infected  and  suspicious  from  the  noninfected  animals.  The  con- 
tinued spread  of  the  disease  at  Athenia  is  apparently  explained  by 
the  fact  that  the  blood  of  the  goatherd,  a  native  of  Malta  and 
apparently  in  robust  health,  was  subsequently  found  to  react  to  the 
agglutination  test,  and  it  is  not  at  all  unlikely  that  he  was  either  an 
ambulatory  case  or  a  "bacillus  carrier,"  and  that  he  was  the  cause 
of  the  infection  in  at  least  some  of  the  reacting  goats,  inasmuch 
as  his  quarters  were  in  the  one-story  building  with  them.  After  the 
animals  arrived  at  Bethesda  a  large  number  of  isolated  pens,  sepa- 
rated by  at  least  25  feet  of  groimd,  were  used  for  stabling  them,  and 
not  more  than  two  goats  were  placed  in  each  pen.  If  one  of  the  two 
reacted  or  gave  a  suspicious  reaction,  the  nonreacting  animal  was 
immediately  removed  to  another  previously  unoccupied  pen,  and 
the  original  pen  and  feeding  troughs  were  then  thoroughly  disin- 
fected and  the  bedding,  litter,  etc.,  burned. 

HEALTH   OF   GOATS   AT  BUREAU   EXPERIMENT  STATION. 

The  general  condition  of  the  goats  after  their  arrival  at  the  Bu- 
reau Experiment  Station  grew  from  bad  to  worse.  They  were  mul- 
tiplying rapidly,  however,  some  of  the  nannies  having  twins  and  sev- 
eral having  triplets.  It  seemed  that  they  were  unable  to  stand  the 
climatic  conditions,  and  adults  and  kids  died  in  considerable  numbers. 

The  adults  on  post-mortem  showed  the  cause  of  death  to  be  due  to 
various  conditions,  by  far  the  most  prevalent  being  pneumonia  and 
pleurisy.  Septic  metritis  following  difficult  parturition  caused  some 
deaths,  gastro-enteritis  was  responsible  for  other  fatalities,  and  in 
one  case  acute  pancreatitis  with  fat  necrosis  was  the  cause. 

The  kids  were  practically  all  affected  with  articular  rheumatism 
and  their  joints  became  swollen  and  in  many  cases  permanent  de- 
formities resulted.    All  the  kids  which  came  to  post-mortem  from 
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Bethesda  showed  severe  infestation  with  intestinal  coccidiosis.  Pneu- 
monia, goiter,  and  enteritis  also  caused  fatalities. 

Cultures  were  made  from  the  viscera  of  many  of  the  dead  animals. 
In  three  adult  cases  the  Micrococcus  melitensis  was  recovered,  cultures 
being  obtained  from  the  spleens  of  these  animals  in  each  instance. 

Although  the  lymphatic  glands,  especially  the  mesenteries,  were 
markedly  enlarged  and  edematous  in  a  number  of  the  kids,  which  is 
one  of  the  main  anatomical  points  of  evidence  of  infection  in  goats, 
the  Micrococcus  melitensis  was  recovered  from  only  one  of  these 
animals. 

FINAL  AGGLUTINATION  TESTS. 

On  June  1,  1906,  the  blood  of  each  of  the  remaining  adults,  25  in 
number,  was  again  tested,  and  8  good,  8  imperfect,  and  9  negative 
reactions  were  obtained. 

From  July  2  to  July  18,  1906,  all  the  remaining  kids,  totaling  57, 
were  tested,  the  results  showing  21  reactions  and  36  which  did  not 
respond.  As  it  was  the  intention  to  kill  off  all  the  kids  whose  blood 
showed  any  evidence  of  agglutination,  imperfect  reactions  were  all 
classed  as  reactions.  The  21  reacting  kids,  together  with  the  8  adults 
which  gave  a  good  reaction,  were  killed  after  this  test. 

On  October  17,  1906,  the  17  remaining  adults  were  again  tested, 
and  2  of  the  8  which  on  June  1  had  given  an  imperfect  reaction  now 
gave  a  good  reaction. 

By  this  time  it  had  become  thoroughly  recognized  by  all  parties 
concerned  that  the  use  of  the  goats  for  the  purposes  for  which  they 
had  been  imported  would  be  accompanied  with  considerable  danger 
of  serious  results.  It  was  therefore  decided  to  dispose  of  the  herd, 
and  in  November,  over  a  year  after  their  arrival,  all  the  remaining 
goats,  including  the  kids,  were  destroyed. 

CONCLUSIONS. 

1.  It  has  been  definitely  demonstrated  that  the  Micrococ&iis  melt- 
tensisy  the  organism  of  Malta  fever,  has  a  more  or  less  passive  ex- 
istence in  the  body  of  Maltese  goats,  exercising  its  pathogenic  effect 
when  it  gains  entrance  to  the  human  body. 

2.  These  goats,  when  carriers  of  the  virus  of  Malta  fever,  are  on© 
of  the  important  factors,  if  not  the  principal  factor,  in  the  dis- 
semination of  this  disease,  through  the  ingestion  of  their  milk  by 
human  beings. 

3.  Goats  infected  with  Malta  fever  eliminate  the  causative  agent 
of  the  disease  in  both  the  milk  and  the  urine. 

4.  All  the  available  evidence  points  to  contaminated  food  as  the 
vehicle  by  which  the  goats  become  infected  with  the  organism  of 
Malta  fever.    The  urine  of  infected  goats  and  of  ambulatory  cases 
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in  man  at  times  contains  the  MicroGOccvs  melitensis^  so  that  normal 
goats  feeding  on  material  which  had  come  in  contact  with  such  urine 
are  readily  infected.  Thus  the  frequency  and  the  method  of  infection 
in  goats  are  quite  easily  explained. 

5.  An  elderly  woman  who  had  consumed  a  considerable  quantity  of 
the  Maltese  goats'  milk  at  the  Athenia  quarantine  station  had  a  typical 
attack  of  Malta  fever,  diagnosed  by  the  symptoms  and  the  reaction 
of  her  blood  serum  to  the  agglutination  t^.  This  case  is  the  first 
one  recorded  in  which  infection  by  goats'  milk  is  directly  demon- 
strated when  contact  infection  and  other  modes  of  exposure  were 
entirely  eliminated. 

6.  So  long  as  Malta  fever  remains  so  prevalent  in  the  Island  of 
Malta,  and  such  a  large  percentage  of  the  native  goats  are  passive 
carriers  of  the  Micrococcus  melitensis^  it  will  be  impracticable  to 
attempt  to  introduce  these  animals  into  the  United  States.  Even  if 
they  were  assuredly  free  from  Micrococcus  rrvelitensis.  it  is  doubtful, 
on  account  of  climatic  conditions,  whether  they  could  be  profitably 
bred  in  this  country,  except  in  the  extreme  Southern  States. 
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THE  VITALITY  OF  TYPHOID  BACILLI  IN  MILK  AND  BUTTER. 

By  Henby  J.  Washbubn, 
Senior  Pathologist,  Pathological  Division, 

TYPHOID  CASES  TRACEABLE  TO  MILK. 

The  investigation  of  the  cases  of  typhoid  fever  which  have  occurred 
in  the  District  of  Columbia  during  the  past  three  years  shows  that 
one  of  the  important  factors  in  the  spread  of  this  disease  is  to  be 
found  in  the  market  milk  which  is  supplied  to  District  inhabitants. 
The  Hygienic  Laboratory  of  the  United  States  Public  Health  and 
Marine- Hospital  Service  found  that  11  per  cent  of  the  cases  in  the 
year  1906  owed  their  origin  to  infected  milk,  in  1907  about  9  per  cent 
of  the  cases  were  similarly  caused,  and  in  1908  the  percentage  reached 
about  10  per  cent,  which  is  the  average  percentage  shown  by  their 
records  for  the  three  years  above  mentioned.  These  percentages  were 
based  upon  the  number  of  cases  actually  traced  to  infected  milk." 
Other  investigators  have  claimed  that  dairy  products  were  the  con- 
veyers of  this  disease  in  as  high  as  15  per  cent  of  cases,  which  only 
tends  to  emphasize  the  difficulties  that  investigators  always  encounter 
when  they  attempt  to  trace  the  cases  of  typhoid  fever  in  any  outbreak 
to  an  incontestable  origin. 

Taking  into  consideration  the  fact  that  typhoid  fever  is  a  disease 
that  Is  present  in  all  countries,  at  all  seasons  of  the  year,  and  among 
all  classes  and  conditions  of  people,  it  at  once  becomes  evident  that 
10  per  cent  of  the  annual  aggregate  number  of  attacks  represents  a 
large  amount  of  preventable  sickness  and  suffering. 

SOURCES  OF  TYPHOID  CONTAMINATION  IN  MILK  AND  ITS 
PRODUCTS. 

The  typhoid-fever  organism  thrives  admirably  in  milk  at  suitable 
temperatures  and  reproduces  with  great  rapidity  when  in  this 
medium  under  favorable  conditions.  Milk  as  it  is  drawn  from  the 
cow  does  not  contain  typhoid  bacilli,  but  it  may  quickly  become  con- 
taminated from  extraneous  sources  and  is  then  ready  to  convey  the 
infection  to  the  person  using  it,  either  as  a  beverage  or  in  the  form  of 
butter  or  cheese  manufactured  frwn  it.  Numerous  tests  have  shown 
that  even  though  typhoid  bacilli  are  administered  to  a  dairy  cow  in 
great  numbers  by  drenching  they  will  be  so  disposed  of  during  the 
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act  of  food  assimilation  that  they  will  not  be  excreted  through  the 
mammary  organs.  We  may  therefore  safely  assume  that  all  milk 
as  produced  by  the  dairy  cow  is  free  from  contamination  with  typhoid 
bacilli ;  nevertheless,  some  of  these  organisms  may  gain  entrance  to  it 
before  it  leaves  the  farm,  while  in  transit  to  the  market,  at  the  dis- 
tributing point,  while  being  delivered  at  the  homes  of  the  consumers, 
or  within  these  homes  while  being  kept  until  needed  for  any  of  its 
usual  varied  domestic  uses.  Contamination  may  occur  at  any  of  these 
places  through  pouring  the  milk  into  vessels  that  have  been  soiled 
with  typhoid  infection,  either  directly  with  discharges  from  a 
typhoid-fever  patient,  or  indirectly  through  infected  wash  water; 
by  the  entrance  of  germ-bearing  flies  to  the  can  or  bottle  in  which 
it  is  being  stored ;  or  by  being  handled  by  people  who  are  themselves 
suffering  from  the  disease  in  a  mild  form  or  who  are  caring  for 
typhoid- fever  patients.  When  we  consider  the  small  nimiber  of 
bacilli  required  to  furnish  the  nucleus  for  a  thrifty  colony  in  a  can 
of  milk,  and  the  great  rapidity  with  which  they  multiply  and  pass 
through  the  fluid  frc«n  one  part  of  the  cait  to  another,  we  can  only 
wonder  that  the  infection  of  milk  occurs  as  infrequently  as  it  does. 

The  house  fly  is  recognized  as  a  dangerous  conveyer  of  infectious 
material,  and  if  permitted  to  do  so,  there  is  no  place  to  which  he  more 
readily  carries  typhoid  infection,  should  he  become  smeared  with  it, 
than  into  a  milk  pan  or  a  cream  vat.  It  is  not  an  uncommon  occur- 
rence at  certain  seasons  of  the  year  for  flies  to  fall  into  the  family 
milk  supply,  or  into  the  cans  or  vats  at  the  creamery.  Such  acci- 
dents are  most  frequent  at  a  time  of  year  in  which  typhoid  fever  is 
usually  quite  frequent — that  is,  in  the  late  summer  and  fall.  Ordi- 
narily these  struggling  flies  are  harmless  to  the  consumer  of  the  milk 
in  which  they  fall,  whether  they  crawl  out  or  drown.  It  is  only  in 
the  exceptional  cases  of  their  contamination  with  some  infectious 
disease  that  serious  results  may  follow. 

Since  the  typhoid  organism  thrives  so  well  in  milk,  the  question 
very  naturally  arises.  What  dangers  are  presented  to  humanity  by 
the  various  dairy  products  through  the  possibility  of  their  harboring 
typhoid  bacilli,  possibly  for  a  period  of  months,  and  later  conveying 
them  to  the  digestive  tracts  of  the  consumers? 

BXPBRIMBNTS    TO    DETERMINE    THE    PERSISTENCE    OF    TYPHOID 
BACILLI  IN  MILK  AND  BUTTER. 

Typhoid  bacilli  in  milk  or  butter  will  live  and  retain  their  active 
virulent  properties  for  weeks  and  even  months.  In  order  to  determine 
the  length  of  this  endurance  when  the  infected  dairy  products  are 
kept  under  common  market  conditions,  the  Pathological  Division  of 
the  Bureau  of  Animal  Industry  recently  prepared  some  samples  of 
milk  and  butter  purposely  infected  with  typhoid  bacilli  and  kept 
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them  in  an  ice  chest  at  the  laboratory,  where  they  were  easily  avail- 
able for  daily  examination. 

PERSISTENCE  IN  BUTTER. 

The  butter  was  prepared  by  adding  a  quantity  of  typhoid  culture, 
scraped  from  a  thrifty  growth  upon  glycerin  agar,  to  the  cream  from 
which  the  butter  was  to  be  made  just  before  it  was  placed  in  the 
chum  for  churning.  After  the  churning  the  buttermilk  was  worked 
out,  salt  in  the  usual  propcHiiions  was  added,  and  the  finished  product 
was  then  packed  securely  in  small  glass  jars  which  were  kept  in  cold 
storage  until  the  completion  of  the  investigation. 

Tests  of  this  butter  were  made  by  plating  every  two  or  three  days 
following  its  manufacture,  as  by  this  process  the  presence  of  living 
typhoid  bacilli  could  readily  be  demonstrated.  Each  day  that  a 
test  was  made  a  bouillon  culture  tube  and  two  agar  plates  were  pre- 
pared. The  preparations  made  on  certain  days  would  occasionally 
prove  sterile.  This  was  probably  due  to  the  fact  that  the  needle 
with  which  the  sample  was  removed  from  the  bulk  of  butter  in  the 
jar  passed  into  a  portion  of  the  mass  in  which  no  typhoid  bacilli 
happened  to  be  left  at  the  final  working  and  packing.  This  suppo- 
sition seemed  warranted  by  the  fact  that  plates  made  from  other 
portions  of  the  same  jar  on  the  following  day  frequently  developed 
good  colonies  of  typhoid  bacilli.  The  tests  were  continued  until 
negative  results  had  been  obtained  with  eight  consecutive  platings, 
extending  over  a  period  of  fifteen  day& 

Living  colonies  of  typhoid  bacilli  developed  in  plates  that  were 
made  from  butter  made  and  stored  as  described  above  on  the  one 
hundred  and  fifty-first  day  after  its  manufacture.  This  proves  that 
typhoid  bacilli  will  retain  their  vitality  under  these  conditions  for  one 
hundred  and  fifty-one  days,  and  that  during  this  period  these  micro- 
organisms are  ready  to  multiply  whenever  they  are  placed  in  suitable 
environment.  Suitable  conditions  may  be  furnished  by  the  system 
of  some  person  who  during  this  time  unknowingly  eats  infected  butter 
supposing  it  to  be  wholesome. 

PERSISTENCE  IN   MILK. 

The  length  of  time  that  typhoid  bacilli  will  remain  active  under 
common  market  conditions  in  milk  far  exceeds  the  period  during 
which  it  is  ordinarily  kept  before  being  put  to  some  sort  of  domestic 
use.  We  have  taken  tubes  of  culture  mUk,  inoculated  them  with 
typhoid  bacilli,  incubated  them  at  body  temperature  over  night,  and 
then  found  on  examination  under  the  microscope  that  the  fluid  was 
fairly  swarming  with  actively  moving  bacilli.  These  samples  of 
infected  milk  were  then  placed  in  the  laboratory  ice  chest  for  storage. 
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Examination,  repeated  at  intervals  of  three  or  four  days,  showed  that 
the  organisms  retained  active  motility  for  some  twenty  days,  and  the 
number  of  organisms  present  in  each  drop  at  the  time  of  its  examina- 
tion had  apparently  suffered  no  diminution  up  to  this  point.  Later 
than  this  there  was  a  gradual  lessening  in  the  number  present  and 
their  motions  were  less  active  until,  on  the  forty-third  day,  they  had 
practically  disappeared.  Sterilization  of  the  cream  previous  to  its 
being  churned  is  therefore  indicated  in  all  cases  in  which  there  is  any 
possibility  of  typhoid  infection. 

ADVANTAGES  OF  PASTEURIZING  MILK  AND  CREAM. 

It  has  been  found  by  means  of  numerous  experiments  that  milk 
may  be  subjected  to  heat  in  such  a  manner  and  for  such  a  length  of 
time  that  all  of  the  pathogenic  bacteria  which  it  may  contain  will  be 
rendered  harmless,  and  yet  no  alteration  of  the  character  or  digesti- 
bility of  the  milk  will  result.  The  application  of  a  temperature  of 
60°  C.  (or  140°  F.)  for  twenty  minutes  will  deprive  typhoid  bacilli 
and  also  the  specific  organisms  of  diphtheria,  dysentery,  cholera,  and 
tuberculosis  of  all  their  harmful  powers,  and  the  pasteurization  of 
milk  or  cream  under  these  requirements  will  result  in  food  products 
that  are  perfectly  safe  and  that  retain  at  the  same  time  all  of  their 
original  nutrient  properties. 

Whenever  untraceable  outbreaks  of  typhoid  fever  occur  it  might 
be  well,  while  searching  for  a  possible  source,  to  bear  in  mind  the 
fact  that  dairy  products  offer  satisfactory  shelter  and  nutriment  to 
typhoid  bacilli  whenever  they  come  in  contact  with  them,  and  an  in- 
vestigation of  the  milk  and  butter  supplies  of  the  several  affected 
families  should  therefore  be  made. 


Digitized  by 


Google 


THE  ACTION  OF  SALTPETER  UPON  THE  COLOR  OF  MEAT. 

By  Ralph  Hoagland, 
In  charge  of  Chicago  Lahoratoryy  Biochemic  Division. 

INTRODUCTION. 

The  importance  of  the  meat-curing  industry  of  the  United  States 
is  apparent  to  anyone  who  considers  that  by  far  the  larger  portion 
of  the  hogs  butchered  is  sold,  not  as  fresh  pork,  but  as  cured  or  salt 
meat  in  the  form  of  hams,  bacon,  mess  pork,  dry-salt  meat,  etc. 
There  is  also  a  large  amount  of  pork  cured  by  farmers  for  home  con- 
sumption which  is  not  generally  considered  in  an  estimate  of  our  meat 
production.  A  considerable  amount  of  beef  is  also  pickled  to  be  sold 
as  corned  beef,  either  canned  or  in  bulk,  or  it  is  smoked  and  sold  as 
dried  beef. 

The  process  of  curing  meat  in  practice  at  the  large  meat-packing 
establishments  is,  in  general,  the  same  in  each  one.  The  substances 
allowed  by  the  regulations  of  the  Secretary  of  Agriculture  to  be  used 
in  the  curing  of  meat  which  is  to  enter  interstate  commerce  are  salt, 
sugar,  saltpeter,  spices,  vinegar,  and  wood  smoke.  Pork  is  cured 
either  by  the  dry  process,  in  which  a  mixture  of  salt,  saltpeter,  and 
sugar  is  rubbed  into  the  meat,  or  by  pickling  the  meat  in  a  brine  con- 
taining these  ingredients.  By  far  the  larger  amount  of  pork  is  cured 
in  pickle.    A  similar  pickle  is  commonly  used  in  curing  beef. 

Practically  all  farmers  who  cure  their  own  pork  add  a  little  salt- 
peter to  the  brine,  and  there  is  probably  not  a  packing  house  in  this 
country  which  does  not  use  saltpeter  in  the  curing  of  meats  as  well  as 
in  the  manufacture  of  many  brands  of  sausage. 

Saltpeter  is  used  in  the  curing  of  meats  for  two  reasons:  (1)  It 
has  a  very  decided  preservative  action  when  properly  used — prevent- 
ing the  souring  of  meat;  and  (2)  it  acts  upon  the  meat  so  as  to  pre- 
serve its  natural  color,  or,  more  properly  speaking,  it  gives  to  the 
cured  meat  an  attractive  color  which  is  in  some  cases  brighter  than 
the  natural  color.  Since  borax  and  boric  acid  are  not  permitted  in 
the  curing  of  meats  for  interstate  commerce,  saltpeter  is  very  highly 
prized  by  the  packers  on  account  of  its  preservative  action.  The 
question  of  whether  or  not  saltpeter  is  harmful  to  health  is  not  dealt 
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with  in  this  paper,  the  purpose  being  to  treat  only  of  its  action  upon 
the  coloring  matter  of  meat. 

The  action  of  saltpeter  upon  the  color  of  meat  is  very  apparent  to 
anyone  who  has  observed  the  bright-red  color  of  corned  beef  which 
has  been  cured  in  pickle  containing  saltpeter.  The  same  bright  color 
may  be  noticed  in  a  slice  of  smoked  ham,  in  the  lean  meat  of  bacon, 
and  especially  in  the  case  of  sunamer  sausage,  in  which  saltpeter  plays 
a  very  important  part  in  the  production  of  color. 

REVIEW  OP  SOME  PREVIOUS  PUBLICATIONS. 

In  view  of  the  importance  of  our  meat-curing  industry,  it  is  sur- 
prising that  in  this  country  practically  no  attention  from  a  scientific 
standpoint  has  been  given  to  the  changes  which  take  place  in  meats 
during  the  process  of  curing.  The  action  of  saltpeter  upon  the  color- 
ing matter  of  meat  has  been  given  considerable  attention  by  Euro- 
pean investigators,  but  the  results  obtained  have  not  been  entirely 
in  accord. 

Mitchell  *  *»  in  his  handbook  on  flesh  foods  discusses  the  action  of 
saltpeter  upon  the  coloring  matter  of  flesh,  and  quotes  experiments 
by  Weller  and  Riegel.  These  investigators  obtained  a  bright-red 
ether  extract  from  sausage  prepared  with  saltpeter,  and  concluded 
that  the  color  was  due  to  the  action  of  the  saltpeter  upon  the  color- 
ing matter  of  the  meat.  The  hemoglobin  was  found  to  have  under- 
gone alteration  and  to  give  a  spectrum  resembling  methemoglobin. 
On  treating  hog's  flesh  containing  blood  with  saltpeter  they  were 
able  to  obtain  a  colored  extract  with  ether,  but,  on  the  other  hand, 
were  unable  to  obtain  the  color  from  flesh  not  containing  blood. 

E.  Spaeth,  also  quoted  by  Mitchell,  was  unable  to  confirm  the  re- 
sults obtained  by  Weller  and  Riegel  relative  to  the  action  of  saltpeter 
upon  hog's  blood. 

Ostertag*  notes  Weller  and  Riegel's  experiments  and  also  quotes 
Glage  to  the  effect  that  the  persistence  of  the  red  color  of  salt  meat  is 
not  due  to  the  saltpeter,  but  to  nitrites,  and  perhaps  nitric  oxid,  which 
are  formed  from  the  saltpeter  in  the  brine. 

Haldane^  in  an  article  entitled  "The  red  color  of  salted  meat" 
treats  quite  fully  of  the  action  of  saltpeter  as  a  flesh-color  preserva- 
tive. As  the  result  of  his  investigations  he  reaches  the  following 
conclusions : 

1.  The  red  color  of  cooked  salt  meat  is  due  to  the  presence  of  NO  hemo- 
chromogen. 

2.  The  NO  hemochromogen  is  produced  by  the  decomposition  by  heat  of  NO 
hemoglobin,  to  which  the  red  color  of  unsalted  ( ?)^  meat  is  due. 

o  Figures  refer  to  bibliography  at  end  of  article. 

^  The  term  **  unsalted "  as  it  appears  here  is  evidently  a  misprint,  as  the 
body  of  the  paper  clearly  shows  that  uncooked  salted  meat  is  referred  to. 
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3.  The  NO  hemoglobin  is  formed  by  the  action  of  nitrite  on  hemoglobin,  in  the 
absence  of  oxygen  and  in  presence  of  reducing  agents. 

4.  The  nitrite  Is  formed  by  reduction  within  the  raw  meat  of  the  niter  used 
in  salting. 

5.  The  nitrite  Is  destroyed  by  prolonged  coolting. 

These  conclusions  are  given  in  full  because  they  represent  probably 
the  most  comprehensive  statement  yet  published  of  the  action  of  salt- 
peter as  a  flesh-color  preservative. 

EXPERIMENTAL  WORK. 

The  results  of  numerous  experiments  conducted  in  this  laboratory 
agree  in  general  with  the  conclusions  given  by  Haldane,  the  object  of 
these  experiments  being  to  verify  the  work  of  Haldane,  and  to  inves- 
tigate further  the  action  of  saltpeter  upon  the  color  of  meats  in  the 
process  of  curing. 

The  natural  color  of  meat  is  due  to  the  presence  of  hemoglobin,  a 
part  of  which  is  found  in  the  blood  remaining  in  the  flesh,  due  to 
incomplete  bleeding  of  the  animal,  while  the  remainder  is  found  in 
the  muscles  themselves.  Any  action,  then,  that  saltpeter  has  as  a 
means  of  influencing  the  natural  color  of  the  meat  is  an  action  be- 
tween the  saltpeter,  or  its  decomposition  products,  and  hemoglobin. 

It  is  a  well-known  fact  that  hemoglobin  unites  readily  with  various 
gases.  As  a  carrier  of  oxygen  in  the  blood  it  unites  in  the  lungs  with 
oxygen  to  form  oxyhemoglobin,  to  which  the  bright-red  color  of 
arterial  blood  is  due.  It  likewise  unites  readily  with  carbon  monoxid 
to  form  CO  hemoglobin,  with  carbon  dioxid  to  form  COj  hemoglo- 
bin, and  with  nitric  oxid  to  form  NO  hemoglobin.  Of  all  these  com- 
pounds NO  hemoglobin  is  the  most  stable. 

In  the  examination  of  a  large  number  of  samples  of  sausage  for 
artificial  coloring  matter  it  was  found  that  numerous  highly  colored 
samples  gave  on  extraction  with  ether  or  alcohol  a  deep  cherry-red 
extract;  on  extraction  with  alcohol  the  color  always  separated  with 
the  fat,  from  which  it  could  not  be  separated.  This  color  would  not 
dye  wool  and  responded  to  none  of  the  tests  for  vegetable  colors.  On 
standing  for  some  time  the  ether  solution  of  the  color  turned  a  dirty 
brown.  A  peculiar  characteristic  of  the  ether  solution  of  the  color 
was  that  on  treating  with  strong  ammonia  the  color  was  all  precipi- 
tated and  formed  an  intensely  red-colored  layer  at  the  bottom. 

This  same  color  was  also  obtained  on  extracting  dried  or  corned 
beef  with  ether.  It  was  finally  identified  as  being  in  some  manner  a 
product  of  the  action  of  saltpeter  upon  hemoglobin,  since  invariably 
all  meats  giving  this  color  on  extraction  with  ether  were  found  to 
contain  saltpeter. 

The  color  formed  by  the  action  of  saltpeter  or  its  decomposition 
products  upon  hemoglobin  was  considered  by  Haldane  as  being  NO 
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hemoglobin.  This  compound  was  discovered  by  Hermann  *  in  1865, 
and  was  made  by  passing  a  current  of  nitric  oxid  gas  into  blood  in 
the  absence  of  oxygen.  The  experiment  was  repeated  in  this  labora- 
tory by  passing  nitric  oxid  gas  into  steer's  blood.  The  blood  was  then 
extracted  with  ether,  and  an  intensely  red-colored  extract,  which 
corresponded  in  all  respects  to  the  color  obtained  from  meats  in 
which  saltpeter  had  been  used  as  a  preservative  agent,  was  obtained. 
It  may  be  stated  that  in  no  case  was  this  bright-red  colored  ether 
extract  obtained  from  meats  which  did  not  contain  saltpeter  or  its 
decomposition  products. 

ACTION  OF  SALTPETER  ON  BLOOD. 

In  order  to  determine  the  action  of  saltpeter  upon  the  hemoglobin 
of  blood  the  following  experiment  was  conducted :  Samples  of  fresh 
steer's  blood  were  treated  with  various  amounts  of  saltpeter  ranging 
from  0.05  to  0.5  per  cent.  The  samples,  including  a  blank  to  which 
no  saltpeter  had  been  added,  were  placed  in  a  refrigerator  at  a  tem- 
perature of  13°  C.  and  were  examined  at  intervals  up  to  two  weeks, 
but  in  no  case  did  any  of  these  samples  give  a  colored  extract  with 
ether.  At  the  end  of  a  week  portions  of  the  samples  were  acidified 
with  acetic  acid,  and  all  except  the  blank  gave  a  bright-red  colored 
ether  extract.  Nitrites  were  found  in  all  samples  giving  the  colored 
extract  with  ether.  It  was  also  found  that  all  samples  of  blood  re- 
mained alkaline  throughout  the  experiment. 

This  experiment  shows  very  clearly  the  manner  in  which  saltpeter 
acts  upon  hemoglobin.  Saltpeter  as  such  has  no  action  upon  the 
hemoglobin  of  blood.  When  added  to  blood,  saltpeter  undergoes  re- 
duction to  potassium  nitrite,  but  the  nitrite  is  not  reduced  to  nitric 
oxid  owing  to  the  alkaline  reaction  of  the  blood,  and  hence  no  nitric 
oxid  hemoglobin  is  formed.  When  a  sample  of  blood  containing  po- 
tassium nitrite  is  acidified  the  nitrite  is  reduced  to  nitric  oxid,  which 
acts  upon  the  hemoglobin  to  form  NO  hemoglobin,  which  may  be 
extracted  with  ether.  As  has  been  shown  by  the  above  experiment, 
nitrites  as  such  have  no  action  upon  hemoglobin  to  form  a  red  coloring 
matter. 

The  results  of  this  experiment  showing  that  nitrites  as  such  have 
no  action  upon  hemoglobin  to  form  NO  hemoglobin  are  in  direct 
contradiction  to  one  of  Haldane's  experiments,  which  was  as  fol- 
lows :  ^  To  carry  out  the  experiment  fresh  blood  slightly  diluted 
was  introduced  into  a  glass  vessel,  with  stopcocks  at  both  ends,  con- 
nected with  an  ordinary  filter  pump  slightly  warmed,  and  all  oxygen 
was  boiled  out.  A  saturated  solution  of  sodium  nitrite  was  then 
drawn  in  without  air.  After  a  short  time  the  spectrum  of  reduced 
hemoglobin  changed  into  that  of  NO  hemoglobin  accompanied  by  a 
weak  methemoglobin  band  in  red. 
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No  mention  is  made  as  to  the  reaction  of  the  blood  used  in  this 
experiment,  neither  is  it  stated  whether  or  not  an  acid  was  added. 
The  statement  in  the  above  experiment  that  NO  hemoglobin  was 
formed  naturally  implies  that  the  nitrite  must  have  been  reduced  to 
nitric  oxid.  In  the  description  given  by  Haldane,  however,  the 
manner  in  which  the  breaking  down  of  the  nitrite  was  brought  about 
is  not  made  clear. 

The  writer  repeated  Haldane's  experiment  in  the  following  manner : 
About  100  c.  c.  of  fresh  defibrinated  steer's  blood  was  placed  in  a 
glass  vessel  with  stopcocks  at  each  end  and  connected  with  a  water 
suction  pump.  The  vessel  was  slightly  warmed  under  a  hot-water 
tap  and  the  air  exhausted  as  far  as  possible,  the  vessel  being  shaken 
to  aid  in  the  process.  The  suction  was  disconnected  and  a  1  per  cent 
solution  of  KNO2  was  drawn  in  without  air.  The  vessel  was  allowed 
to  stand  a  short  time,  and  portions  of  the  blood  were  then  removed 
and  extracted  with  ether,  but  in  no  case  was  a  colored  extract  ob- 
tained. Another  portion  of  this  blood  was  acidified  with  a  few 
drops  of  acetic  acid  and  shaken  with  ether,  when  a  bright  red  extract 
was  obtained.  The  sample  of  blood  used  in  this  experiment  was 
alkaline  in  reaction,  and  no  NO  hemoglobin  was  formed  after  the 
addition  of  the  nitrite,  even  with  the  air  exhausted  from  the  blood, 
until  the  blood  had  been  acidified,  thus  causing  the  nitrite  to  be 
broken  down  into  nitric  oxid  with  the  consequent  formation  of 
NO  hemoglobin.  It  is  very  easy  to  see  how,  when  a  nitrite  is  added 
to  slightly  acidified  blood,  a  mixture  of  methemoglobin  and  NO 
hemoglobin  may  be  formed,  since  a  part  of  the  nitrite  is  broken 
down  to  nitric  oxid  forming  NO  hemoglobin,  while  a  part  of  the 
nitrite  acts  directly  on  hemoglobin  to  form  methemoglobin. 

It  is  quite  generally  considered  that  when  nitrites  are  added  to 
blood  methemoglobin  and  not  NO  hemoglobin  is  formed. 

In  Watts's  Dictionary  of  Chemistry®  it  is  stated  that  methemo- 
globin may  be  obtained  by  adding  oxidizing  agents  to  blood  or  to  a 
solution  of  hemoglobin  or  oxyhemoglobin — e.  g.,  potassium  perman- 
ganate, potassium  ferricyanide,  nitrites. 

Wood,^  in  "  Therapeutics :  Its  Principles  and  Practice,"  in  writ- 
ing of  nitrite  poisoning,  says: 

The  appearance  of  the  chocolate-brown  color  of  the  blood  is  due  to  the  for- 
mation out  of  the  hemoglobin  of  a  new  substance  which  Gamgee  believed  to 
be  nitrite  oxyhemoglobin,  but  which  has  been  considered  by  most  observers,  on 
account  of  similarity  of  spectrum,  to  be  the  methemoglobin  of  Hoppe-Seyler. 

The  results  of  the  writer's  experiments  are  also  in  direct  opposition 
to  the  conclusions  of  Weller  and  Riegel,  that  saltpeter  acted  upon 
hog's  blood  alone  to  form  a  red  coloring  matter, 
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ACnON  OF  SALTPETER  ON  MEAT. 

In  order  to  test  the  action  of  saltpeter  upon  the  coloring  matter 
of  meats,  three  samples  of  finely  ground  fresh  beef  were  prepared 
as  follows: 

Sample  No.  1  contained  1  per  cent  KNOs  and  2  per  cent  NaCl. 

Sample  No.  2  contained  1  per  cent  KNOs,  2  i>er  cent  NaCl,  and  1  per  cent 

NaHGOa. 
Sample  No.  3  contained  2  per  cent  NaCl. 

The  saltpeter  was  added  in  solution,  while  the  salt  and  sodium 
bicarbonate  were  added  dry. 

These  samples  were  tightly  packed  in  glass  jars  and  placed  in  a 
refrigerator  at  a  temperature  of  13^  C.  At  the  end  of  twenty-four 
hours  the  samples  were  of  practically  the  same  appearance,  though 
No.  2  was  somewhat  brighter  in  color  than  the  other  samples.  No 
nitrites  had  been  formed  in  any  of  the  samples,  and  no  red-colored 
extract  could  be  obtained  with  ether.  Portions  of  the  samples  were 
again  examined  at  the  end  of  three  days.  Sample  No.  1  was  of 
normal  color,  except  that  the  surface  had  taken  on  a  dirty-brown 
appearance.  Sample  No.  2  was  bright  red  in  color  and  the  surface 
was  of  the  same  color  as  the  interior,  in  contrast  to  the  exposed  sur- 
face of  No.  1.  Sample  No.  3  had  changed  in  color  to  a  dull  brown, 
most  noticeable  on  the  exposed  surface.  Samples  Nos.  1  and  2  con- 
tained considerable  amounts  of  nitrites,  w^hile  No.  3  contained  none. 
Sample  No.  1  gave  on  extraction  with  ether  the  characteristic  red- 
colored  NO  hemoglobin.  Sample  No.  2  gave  no  red-colored  extract, 
nor  did  sample  No.  3.  However,  on  acidifying  sample  No.  2  with  a 
few  drops  of  jK'ot if  nr'^A  n  T-f^l  f-oloT-fnl  f^xfrvict  >vn^  nl^hihwl  witli  ot1ior. 
A  normal  meat,  even  when  acidified  with  acetic  acid,  does  not  give  a 
red-colored  extract  with  ether,  but  sometimes  a  sort  of  brownish 
extract  which  has  none  of  the  characteristics  of  NO  hemoglobin. 

The  reason  for  the  colored  ether  extract  being  obtained  from  sample 
No.  2  after  acidifying  the  same  is  due  to  the  decomposition  of  the 
nitrite  by  acid,  liberating  nitrogen  trioxid,  which  in  the  presence  of 
water  breaks  down  into  nitric  oxid,  and  this  acts  upon  the  hemo- 
globin to  form  NO  hemoglobin.  A  similar  experiment  was  made 
with  three  samples  of  pork,  with  like  results  except  that  the  produc- 
tion of  nitrites  and  the  development  of  color  were  slower  in  the  pork 
than  in  the  beef. 

These  observations  show  (1)  that  saltpeter  when  added  to  fresh 
meat  undergoes  reduction  to  potassium  nitrite;  (2)  that  saltpeter  in 
itself  has  no  action  upon  hejnoglobin,  the  coloring  matter  of  meat; 
(3)  that  the  reduction  of  saltpeter  to  nitrite  in  the  meat  takes  place 
equally  well  in  either  an  alkaline  or  an  acid  medium ;  (4)  that  potas- 
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sium  nitrite  as  such  has  no  action  upon  hemoglobin  to  form  a  red 
coloring  matter,  but  in  thje  presence  of  an  acid  is  reduced  to  nitric 
oxid  which  acts  upon  hemoglobin  to  form  NO  hemoglobin,  to  which 
the  red  color  of  salted  meat  is  due. 

The  fact  that  the  saltpeter  is  reduced  to  nitrite  equally  well  in 
either  an  alkaline  or  an  acid  medium,  as  was  shown  in  the  case  of 
samples  Nos.  1  and  2,  and  that  the  nitrite  in  the  presence  of  an  alka- 
line medium  in  sample  No.  2  had  no  action  upon  the  hemoglobin, 
seems  to  show  that  nitrites  as  such  have  no  action  upon  hemoglobin 
to  form  NO  hemoglobin.  However,  the  nitrite  in  the  presence  of 
the  natural  acid  of  the  meat  was  reduced  to  nitric  oxid,  which  acted 
upon  the  hemoglobin  to  form  NO  hemoglobin,  the  compoimd  de- 
scribed by  Haldane  and  others,  and  to  which  the  red  color  of  uncooked 
salted  meat  is  due. 

The  action  of  meat  in  reducing  saltpeter  to  a  nitrite  is  very  marked. 
When  saltpeter,  is  mixed  with  finely  chopped  fresh  meat  the  reduc- 
tion to  nitrites  often  takes  place  within  a  few  hours.  The  amount 
of  nitrites  produced  from  a  given  amoimt  of  saltpeter  in  meat  seems 
to  vary  directly  with  the  temperature,  within  moderate  limits,  at 
which  the  sample  is  kept.  Near  freezing  temperature  the  reduction 
is  quite  slow,  while  at  room  temperature  it  is  much  more  rapid.  When 
meat  to  which  saltpeter  has  been  added  begins  to  undergo  decomposi- 
tion, the  production  of  nitrites  is  especially  rapid. 

THE  REDUCTION   OF   SALTPETER   TO    NITRPTES. 

There  is  a  difference  of  opinion  among  investigators  as  to  the 
cause  of  the  reduction  of  saltpeter  to  nitrites.  Abelous  and  Gerard  • 
have  shown  that  the  various  organs,  as  well  as  the  striated  muscles, 
possess  the  property  of  reducing  nitrites  in  the  absence  of  bacteria. 

E.  Polenske®*  ^®  found  that  a  sterilized  solution  of  saltpeter  con- 
tained no  nitrites,  but  that  in  a  short  time  after  the  addition  of  a  drop 
of  unsterilized  pickle  the  saltpeter  began  to  disappear  with  the  con- 
sequent formation  of  nitrites.*  He  conducted  numerous  experiments 
along  this  line  and  as  a  result  of  this  work  concluded  that  saltpeter 
was  destroyed  by  micro-organisms. 

The  writer's  observations  have  shown  that  saltpeter  is  reduced  to 
a  nitrite  within  a  comparatively  short  time  when  added  to  fresh  blood 
or  to  finely  chopped  fresh  meat.  It  has  also  been  noticed  that  when 
meat  containing  saltpeter  starts  to  undergo  putrefaction,  the  reduc- 
tion of  saltpeter  takes  place  very  rapidly.  In  the  experimental  cur- 
ing of  hams  in  a  pickle  containing  salt,  sugar,  and  saltpeter,  con- 
ducted by  this  laboratory,  the  original  fresh  pickle  contained  no 
nitrites,  but  after  being  added  to  the  vat  of  hams  the  nitrite  content 
of  the  pickle  increased  steadily  throughout  a  curing  period  of  fifty- 
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five  days.  Saltpeter  is  undoubtedly  reduced  by  bacteria,  and  accord- 
ing to  Abelous  and  Gerard  various  organs  and  the  striated  muscles 
possess  the  power  of  reducing  saltpeter  in  the  absence  of  bacteria. 
At  this  time  the  writer  is  unable  to  state  which  of  these  factors  plays 
the  most  important  part  in  the  reduction  of  saltpeter  in  the  curing  of 
meats. 

EFFECT  OF  NITRITES  ON   HEMOGLOBIN. 

In  order  to  test  the  action  of  nitrites  upon  the  coloring  matter  of 
meats,  two  samples  of  fresh  beef  were  prepared  as  follows : 

Sample  No.  1  contained  0.01  per  cent  KNOj. 

Sample  No.  2  contained  0.01  per  cent  KNd  and  1  per  cent  NaHCX>». 

The  nitrite  was  added  in  solution. 

The  samples  were  tightly  packed  in  glass  jars  and  placed  in 
a  refrigerator  at  a  temperature  of  13°  C.  Sample  No.  1  turned  brown 
immediately  on  adding  the  nitrite,  but  after  standing  for  some 
time  recovered  its  normal  color  except  on  the  surface,  where  the 
brown  color  persisted.  Sample  No.  2  turned  slightly  brown  on 
adding  the  nitrite,  but  recovered  its  normal  color  after  being  packed 
in  the  glass  jar.  The  exposed  surface  of  this  sample  also  resumed  its 
natural  color,  in  contrast  to  sample  No.  1.  On  extraction  with  ether, 
sample  No.  1  gave  up  a  bright-red  colored  extract  of  NO  hemoglobin, 
but  sample  No.  2  gave  no  red-colored  extract  whatever.  On  acidify- 
ing sample  No.  2  with  a  few  drops  of  acetic  acid  the  characteristic 
red-colored  extract  of  NO  hemoglobin  was  obtained. 

These  results  show  that  nitrites  as  such  have  no  action  upon  the 
coloring  matter  of  meat  to  form  NO  hemoglobin,  but  that  in  the  pres- 
ence of  an  acid  the  nitrite  is  reduced  to  nitric  oxid,  which  acts  upon 
the  hemoglobin  to  form  a  stable  red  coloring  matter,  NO  hemoglobin. 

In  order  to  ascertain  whether  a  nitrite  had  any  action  upon  the 
hemoglobin  of  blood,  samples  of  fresh  steer's  blood  were  treated  with 
small  amounts  each  of  KNOj  and  NaNOj  and  placed  in  a  refrigerator, 
but  even  after  the  samples  had  stood  for  several  days  in  no  case  did 
the  nitrite  act  upon  the  hemoglobin  to  form  a  red  coloring  matter. 
The  blood  turned  a  chocolate-brown  color  immediately  on  adding  the 
nitrite,  and  gave  no  colored  extract  of  NO  hemoglobin  with  ether. 
On  acidifying  the  blood  with  a  few  drops  of  acetic  acid  so  as  to 
decompose  the  nitrite  a  red-colored  extract  of  NO  hemoglobin  was 
obtained. 

These  results  show  very  plainly  that  a  nitrite  when  added  to  meat 
having  an  alkaline  reaction,  or  to  blood  that  is  naturally  alkaline,  has 
no  action  upon  the  hemoglobin  to  produce  a  red  coloring  matter,  due 
to  the  fact  that  the  nitrite  is  not  reduced  to  nitric  oxid.  However,  in 
the  presence  of  a  reducing  agent,  such  as  the  natural  acid  of  the  meat, 
nitrites  are  reduced  to  nitric  oxid,  which  acts  upon  the  hemoglobin 
to  form  NO  hemoglobin. 
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The  action  of  a  nitrite  upon  hemoglobin  to  produce  a  chocolate- 
brown  color,  as  has  been  noticed  when  a  nitrite  was  added  to  blood  or 
meat,  has  been  ascribed  by  Gamgee  to  the  production  of  nitrite  oxy- 
hemoglobin, while  most  observers  have  considered  it  to  be  the  methe- 
moglobin  of  Hoppe-Seyler.  Wood  ^  states  that  according  to  Haldane, 
Makgill,  and  Mavrogordato  the  new  compoimd  is  really  a  mixture  of 
nitric-oxid  hemoglobin  and  hemoglobin.  It  has  been  the  writer's 
experience,  however,  that  no  ether  extract  of  NO  hemoglobin  could 
be  obtained  from  meat  or  blood  to  which  a  nitrite  had  been  added 
unless  the  nitrite  was  first  reduced  to  nitric  oxid.  This  brown  color 
produced  by  the  action  of  nitrites  upon  hemoglobin  is  not  necessarily 
permanent,  as  in  the  case  of  a  nitrite  added  to  meat  the  sample  at 
first  took  on  a  chocolate-brown  color,  but  in  a  short  time  the  meat 
where  not  exposed  to  the  air  resumed  its  natural  color. 

SPECriROSCOPIC  n>BNTIFICATION   OF  NITRIC-OXID  HEMOGLORIN. 

The  spectroscope  is  of  the  greatest  value  in  the  identification  of 
hemoglobin  and  its  various  derivatives;  in  fact,  it  is  through  the  use 
of  this  instrument  that  the  discovery  of  many  of  the  hemoglobin 
derivatives  has  been  made  possible. 

According  to  various  authorities  NO  hemoglobin  exhibits  a  well- 
defined  spectrum  consisting  of  a  fairly  heavy  band  just  at  the  right 
of  the  D  line  and  a  faint  band  just  at  the  left  of  the  E  line.  This 
spectrum,  it  will  be  noticed,  occupies  the  same  position  as  that  of 
oxyhemoglobin  and  of  carbon-monoxid  hemoglobin,  the  diflFerence 
being  that  the  spectrum  of  NO  hemoglobin  is  unaflFected  by  reducing 
agents,  and  that  the  bands  are  much  lighter  and  less  distinct  than 
those  of  oxyhemoglobin.  • 

An  ether  solution  of  NO  hemoglobin  as  prepared  in  this  laboratory 
by  passing  nitric  oxid  into  steer's  blood  and  then  extracting  the 
blood  with  ether  gave  the  following  spectrum:  (1)  A  very  distinct 
and  fairly  heavy  band  just  at  the  right  of  the  D  line,  corresponding  to 
the  wave  lengths  5800-5635;  (2)  a  fainter,  yet  fairly  distinct  band 
at  the  left  of  the  E  line,  corresponding  to  the  wave  lengths  5420-5330. 
The  width  and  intensity  of  the  bands  depend,  of  course,  upon  the  con- 
centration of  the  solution  of  the  color.  The  second  band  is  not  always 
visible,  especially  in  dilute  solutions.  The  bands  are  not  affected  by 
adding  to  the  extract  potassium  ferricyanid  or  potassium  nitrite. 

The  red-colored  alcoholic  or  ether  extract  obtained  from  various 
meats  which  had  been  cured  with  saltpeter,  such  as  dried  beef,  corned 
beef,  summer  sausage,  pork  hams,  etc.,  all  gave  the  above-mentioned 
characteristic  spectrum  of  NO  hemoglobin.  The  band  at  the  right  of 
the  D  line  was  always  distinct,  but  the  band  at  the  E  line  was  not 
always  visible  unless  the  solution  was  quite  concentrated.  The  bands 
were  not  affected  by  the  addition  of  reducing  agents.    Likewise  the 
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red-colored  ether  extracts  of  NO  hemoglobin,  obtained  in  the  various 
previously  mentioned  experiments  conducted  in  this  laboratory,  all 
gave  the  characteristic  spectrum  of  NO  hemoglobin.  The  spectra  of 
these  various  extracts  were  identical,  whether  the  NO  hemoglobin 
was  formed  directly  by  passing  nitric  oxid  into  fresh  blood,  or  indi- 
rectly by  the  reduction  of  saltpeter  to  nitrite  and  nitric  oxid  in  the 
presence  of  naturally  acid  meat,  or  by  the  addition  of  a  nitrite  to 
blood,  together  with  a  small  amount  of  acid.  The  spectroscopic  iden- 
tification of  this  color  as  NO  hemoglobin  seems  to  verify  the  conclu- 
sions already  drawn  in  this  paper  regarding  the  action  of  saltpeter 
upon  the  coloring  matter  of  meat. 

The  spectroscopic  identification  of  NO  hemoglobin  in  a  mixture 
with  oxyhemoglobin  and  hemoglobin,  such  as  exists  in  a  sample  of 
blood  into  which  nitric  oxid  has  been  passed,  is  not  easy,  owing  to  the 
presence  of  the  oxyhemoglobin  spectrum  which  completely  obscures 
that  of  the  NO  hemoglobin.  The  addition  of  reducing  agents  does 
not  make  the  task  easier,  owing  to  the  presence  of  the  hemoglobin 
spectnun.  However,  an  ether  extract  of  the  NO  hemoglobin  is  free 
from  the  other  derivatives  of  hemoglobin,  except  perhaps  hematin, 
and  its  identification  is  comparatively  easy. 

CHANGES   WHICH   SALTPETER   UNDERGOES   IN    THE  PRACTICAL   CURING  OP 

MEATS. 

The  results  of  experiments  conducted  in  this  laboratory  upon  the 
action  of  saltpeter  as  a  fiesh-color  preservative  have  been  borne  out  by 
observations  upon  the  action  of  saltpeter  in  the  practical  curing  of 
meatus.  In  the  examination  of  a  large  number  of  samples  of  beef  and 
pork  pickle  taken  from  the  vats  in  which  meat  was  being  cured,  it  was 
found  that  all  samples  containing  saltpeter  also  invariably  contained 
nitrites.  It  may  be  stated,  on  the  contrary,  that  nitrites  were  not 
found  in  samples  of  pickle  or  meat  which  contained  no  saltpeter. 
Since  meats,  whether  in  pickle  or  dry  (as  in  the  case  of  sausage),  are 
acid  in  reaction,  the  reduction  of  the  nitrite  to  nitric  oxid  and  the 
subsequent  action  of  the  nitric  oxid  upoh  hemoglobin  are  readily 
understood. 

Meats  cured  by  the  use  of  saltpeter  as  a  rule  give  up  an  extract  of 
NO  hemoglobin  to  various  solvents.  Ether  seems  to  be  the  best 
solvent,  but  ethyl  and  methyl  alcohol  also  extract  the  color.  Certain 
classes  of  meats  contain  much  larger  amounts  of  NO  hemoglobin  than 
others  and  hence  give  it  up  more  readily  to  solvents. 

In  the  curing  of  meats  in  a  pickle  containing  salt,  saltpeter,  and 
sugar,  the  action  of  saltpeter  as  a  flesh-color  preservative  is  quite 
simple.  The  reduction  of  saltpeter  to  potassium  nitrite  and  the  sub- 
sequent formation  of  nitric  oxid,  which  acts  upon  the  hemoglobin, 
take  place  very  soon  after  the  meat  has  been  placed  in  the  pickle,  and 
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the  action  continues  throughout  the  process  of  curing.  The  same 
action  takes  place  when  meats  are  "  dry  cured  "  by  rubbing  a  mixture 
of  salt,  saltpeter,  and  sugar  into  the  meat. 

In  the  manufacture  of  sausage  saltpeter  plays  an  important  part  as 
a  flesh-color  preservative,  and  skiUed  sausage  makers  handle  their 
product  so  as  to  get  a  maximum  development  of  color.  Fresh  sausage, 
such  as  bologna  and  frankfurters,  are  made  as  a  rule  partly  from 
trimmings  cured  with  saltpeter,  or  in  case  no  cured  trimmings  are 
available  saltpeter  is  added  to  the  meat  after  it  has  been  run  through 
the  grinder.  After  the  addition  of  the  saltpeter  it  is  customary  to 
allow  the  product  to  stand  in  trucks  for  several  hours  or  over  night 
in  the  sausage  room  before  stuflBjig,  and  in  the  case  of  frankfurters 
it  is  also  the  practice  of  some  sausage  makers  to  allow  the  sausage 
after  being  stuffed  in  the  casings  to  stand  over  night  in  a  cooler  before 
being  put  into  smoke.  This  practice  is  followed  in  order  to  bring  out 
the  color  in  the  sausage.  In  case  the  sausage  meat  is  ground  and  im- 
mediately packed  in  casings  and  put  into  smoke,  the  color  of  the 
product  is  not  nearly  so  satisfactory  as  when  the  above-mentioned 
process  is  followed. 

In  the  manufacture  of  summer  sausage  or  dry  sausage,  saltpeter 
plays  a  more  important  part  in  color  production  than  in  the  case  of 
fresh  sausage.  Summer  sausage  may  or  may  not  be  smoked,  but  the 
principal  part  of  the  cure  is  effected  by  hanging  the  product  in  dry, 
well-ventilated  rooms  which  are  kept  at  an  even  temperature.  The 
sausage  may  be  cured  in  less  than  a  month,  but  many  varieties  are 
cured  for  as  long  as  sixty  to  eighty  days.  In  case  the  sausage  is  first 
smoked  before  going  into  the  drying  rooms,  the  smoking  is  done  at  a 
low  temperature.  Saltpeter  is  used  in  practically  all  summer  sausage, 
and  the  conditions  of  curing  are  such  as  to  cause  a  maximum  reduc- 
tion of  saltpeter  to  nitrites  and  nitric  oxid,  and  hence  the  formation 
of  a  large  amount  of  NO  hemoglobin.  The  color  in  well-cured  sum- 
mer sausage  is  so  bright  as  to  lead  one  to  think  that  the  product  is 
artificially  colored.  Such  sausage  yields  very  readily  to  ether  a 
deep-red  extract  of  NO  hemoglobin.  When  ethyl  alcohol  is  used  as 
a  solvent  the  color  separates  with  the  fat,  to  which  it  gives  the  same 
bright  color. 

AMOUNT   OF    SALTPETER   NECESSARY   TO    OBTAIN   THE   MAXIMUM 

COLOR  EFFECT.  • 

Since  saltpeter  acts  upon  the  hemoglobin  in  the  curing  of  meats 
only  through  being  broken  down  into  potassium  nitrite  and  nitric 
oxid,  it  is  evident  that,  in  so  far  as  the  preservation  of  color  is  con- 
cerned, any  saltpeter  remaining  in  the  meat  after  the  cure  has  been 
completed  is  so  much  wasted.  The  ideal  quantity  to  be  used  is  such 
that  practically  no  saltpeter,  as  such,  will  remain  in  the  cured  product. 


Digitized  by 


Google 


312 


25TH  REPORT,  RUREAU  OF  ANIMAL  INDUSTRY. 


The  writer  has  examined  samples  of  summer  sausage  which  gave  no 
reaction  for  saltpeter,  or  in  some  cases  only  a  very  slight  one,  and  yet 
this  agent  had  been  used  in  the  manufacture  of  the  sausage.  The 
samples  all  diowed,  however,  the  presence  of  nitrites  resulting  from 
the  decomposition  of  saltpeter.  The  samples  of  sausage  all  had  a 
bright  red  color  equal  or  superior  to  that  of  other  samples  in  which 
considerably  larger  amounts  of  saltpeter  had  been  found.  The  exact 
amount  of  saltpeter  necessary  to  be  used  in  the  curing  and  preparation 
of  the  various  meats  in  order  to  produce  the  desired  color  in  the  prod- 
uct remains  to  be  determined  by  practical  experiments  in  the  prepara- 
tion of  such  products. 

The  use  of  excessive  amounts  of  saltpeter  in  the  curing  of  meat  or 
in  the  manufacture  of  sausage  acts  very  injuriously  upon  the  quality 
of  the  product.  In  the  case  of  summer  sausage  where  too  large  an 
amount  of  saltpeter  has  been  used  the  product  often  turns  a  dark- 
brown  or  chocolate  color  throughout,  and  the  meat  becomes  pitted  and 
filled  with  air  holes.  In  such  a  case  practical  sausage  makers  state 
that  the  saltpeter  has  burned  the  meat.  Dr.  S.  E.  Bennett,  inspector 
in  charge  at  this  station,  had  several  lots  of  summer  sausage  manufac- 
tured, in  which  amounts  of  saltpeter  ranging  from  2  to  10  ounces  per 
100  pounds  of  meat  were  used,  and  the  product  was  cured  in  the  usual 
manner.  Where  a  larger  amount  of  saltpeter  than  2  ounces  per  100 
pounds  was  used  the  product  turned  dark  brown  in  color  and  was 
pitted  or  contained  numerous  air  holes.  The  following  table  shows 
the  amount  of  saltpeter  and  nitrites  present  in  the  sausage  when 
cured,  as  compared  with  the  amount  of  saltpeter  originally  added  to 
the  product : 

Effect  of  adding  varying  amounts  of  saltpeter  in  curing  of  summer  sausage. 


Sample  No. 

Saltpeter  (KNO,) 

added  to  100  pounds 

of  meat. 

Per  cent 

of  saltpeter 

(KNO,) 

found. 

Per  cent 
of  nitrites 

(KNOt) 

Ounces. 

Per  cent. 

found. 

1 

None. 
2 
4 
6 
8 
10 

None. 
0.125 
.250 
.375 
.500 
.625 

None. 

None. 

0.086 

.120 

.300 

.460 

None. 

2 

0.004 

8 

.0144 

4 

.0209 

6 

.0448 

6 

.0404 

It  will  be  noticed  that  in  the  case  of  sample  No.  2,  where  2  ounces 
of  saltpeter  were  added  to  100  pounds  of  meat,  no  saltpeter,  and  only 
a  very  small  amount  of  nitrites,  was  found  in  the  cured  product. 
This  disappearance  of  saltpeter  is  due  to  a  partial  reduction  of  the 
saltpeter  to  nitrite  and  nitric  oxid,  and  possibly  to  a  union  between 
the  saltpeter  and  the  meat  proteids.    The  dark-brown  color  of  samples 
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Nos.  3,  4,  5,  and  6  in  contrast  to  the  bright-red  color  of  sample  No.  2 
is  undoubtedly  due  to  the  action  upon  the  hemoglobin  of  the  consider- 
able amount  of  nitrites  present.  The  pitted  condition  of  the  sausage 
is  probably  due  to  the  action  of  the  nitric  oxid  formed,  in  its  effort  to 
escape.    Samples  Xos.  5  and  6  gave  a  slight  odor  of  nitrogen  dioxid. 

Practical  curers  of  meat  find  that  when  an  excessive  amount  of  salt- 
peter is  used  in  the  dry  curing  of  meat  the  lean  portion  turns  a  dark- 
brown  color.  Where  excessive  amoimts  of  saltpeter  are  used  in  the 
curing  of  beef  hams  in  tierces  it  has  often  been  noticed  by  the  cellar 
men  that  on  opening  such  a  package  a  distinct  and  often  very  strong 
odor  of  gas  was  present.  The  writer  has  examined  numerous  tierces 
of  beef  hams  and  samples  of  sausage  in  which  excessive  amounts  of 
saltpeter  had  been  used,  and  has  found  the  characteristic  odor  of 
nitrogen  dioxid,  and  has  also  been  able  to  identify  this  gas  positively. 
The  nitrogen  dioxid  undoubtedly  results  from  the  oxidation  of  the 
nitric  oxid  formed  by  the  reduction  of  the  nitrites. 

In  conclusion,  the  writer's  thanks  are  extended  to  Dr.  S.  E.  Bennett, 
inspector  in  charge  of  the  Federal  meat  inspection  at  Chicago,  for 
many  helpful  suggestions  in  carrying  out  the  investigations  reported 
in  this  paper. 

CONCLUSIONS. 

The  action  of  saltpeter  as  an  agent  in  influencing  the  color  of  salted 
meat  may  be  summarized  as  follows : 

1.  The  red  color  of  uncooked  salted  meat  to  which  saltpeter  has 
been  added  as  a  preservative  agent  is  due  to  the  presence  of  NO 
hemoglobin. 

>  2.  The  NO  hemoglobin  is  formed  by  the  action  of  nitric  oxid  on 
hemoglobin. 

3.  The  nitric  oxid  is  formed  by  the  reduction  of  the  nitrites  within 
the  meat. 

4.  Saltpeter  is  reduced  within  the  meat  to  nitrites,  the  reduction 
taking  place  equally ,well  in  either  an  acid  or  an  alkaline  medium. 

5.  Saltpeter  as  such  has  no  action  as  a  flesh-color  preservative. 

6.  Nitrites  as  such  have  no  action  in  preserving  the  natural  color 
of  meat. 

7.  The  brown  color  produced  in  meats  cured  with  an  excessive 
amount  of  saltpeter  is  due  to  the  action  of  nitrites  upon  the  hemo- 
globin. 
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NOTES  ON  THE  ANIMAL  INDUSTRY  OF  ARGENTINA. 

By  Geobgb  M.  Rommel, 
Animal  Husbandman,  Bureau  of  Animal  Industry, 

INTRODUCTORY. 

An  appointment  as  one  of  the  delegates  of  the  United  States  to  the 
First  Pan-American  Scientific  Congress,  held  at  Santiago,  Chile, 
December  25, 1908,  to  January  5, 1909,  gave  the  writer  an  opportunity 
to  spend  a  few  weeks  in  Argentina,  to  see  something  of  the  animal 
industry  of  the  country,  and  to  become  acquainted  with  a  few  of  the 
leading  breeders.  On  account  of  the  immensity  of  the  country  and 
the  great  distances  to  be  traveled,  a  complete  stranger  can  no  more 
gain  a  really  comprehensive  idea  of  the  live-stock  business  in  the 
Argentine  Republic  in  six  weeks  than  he  could  of  that  of  the  United 
States  in  the  same  time.  Argentina  is  not  so  large  in  area  as  the 
United  States,  but  travel  by  rail  is  not  nearly  so  rapid,  nor  is  the  coun- 
try so  well  provided  with  rail  communications.  When  one  considers 
that  Argentina  has  an  area  of  over  1,000,000  square  miles,  on  which 
there  is  a  population  of  probably  not  more  than  6,000,000  persons, 
over  1,000,000  of  whom  live  in  the  capital  city,  one  can  appreciate 
somewhat  how  little  the  interior  of  the  country  has  been  developed. 

Buenos  Aires  may  be  reached  in  about  twenty-five  days  from  New 
York  direct,  or  in  twenty-eight  or  thirty  days  via  Southampton  or 
Cherbourg.  If  the  traveler  is  pressed  for  time,  he  will  find  the  direct 
route  available  twice  a  month ;  if  comfort  en  route  is  a  consideration, 
the  journey  via  Europe  is  preferable  and  weekly  sailings  are  avail- 
able. There  is  no  great  difference  in  cost  between  the  two  routes,  the 
direct  one  being  somewhat  cheaper  unless  the  exclusive  use  of  a 
stateroom  is  engaged.  The  writer  sailed  from  New  York  on  October 
7,  1908,  going  via  England  and  arriving  at  Buenos  Aires  on  Novem- 
ber 7,  exactly  one  month  from  the  day  of  sailing. 

THE  MEAT  TRADE  OP  ARGENTINA  WITH  ENGLAND. 

Everyone  knows  in  a  more  or  less  hazy  fashion  that  Argentina  is  a 
great  factor  in  the  meat  trade  of  Great  Britain ;  few  persons  realize, 
however,  the  tremendous  growth  of  the  industry  and  especially  the 
increase  in  the  shipments  of  refrigerated  (chilled)  beef  to  England 
from  the  River  Plate  ports,  all  of  which,  the  writer  believes,  comes  from 
Argentina.    This  business  is  the  result  of  only  eight  years'  growth. 
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Prior  to  1901  all  the  beef  exported  was  frozen,  and  the  real  develop- 
ment of  the  frozen  beef  trade  began  only  a  year  or  two  before.  In 
the  year  mentioned  24,919  quarters  of  chilled  beef  went  from  the 
River  Plate  to  England;  the  next  year,  94,498  quarters;  in  1903, 
142,542  quarters;  in  1904,  198,300  quarters;  in  1905,  402,195  quarters, 
the  amount  not  subsequently  exceeding  500,000  quarters  until  1908, 
when  767,284  quarters  were  exported.* 

Of  course  it  is  much  more  expensive  to  ship  chilled  beef  than  to  ship 
it  frozen,  but  a  difference  of  2  cents  a  pound  or  more  in  the  price 
makes  chilling  worth  while.  The  exports  of  chilled  beef  are  not  re- 
placing those  of  frozen  beef,  however,  as  the  latter  have  increased 
more  than  three  times  during  the  same  period.  The  exports  of 
frozen  beef  for  the  eight  years  in  question  were  as  follows : 


Year.  Quarters. 


1901 440,864 

1902 488,876 

1903 1  566,642 

1904 789,109 


Year. 


1905. 
1906. 
1907. 
1908. 


Quarters. 

1,168,133 
1,314,703 

1,321,110 

1,633,357 

During  this  time  the  trade  with  New  Zealand  and  Australia  has 
fluctuated  in  amount  with  a  strong  tendency  to  decrease.  The  exports 
of  frozen  beef  from  River  Plate  ports  to  Great  Britain  for  the  year 
1908  alone  exceed  all  such  exports  from  New  Zealand  and  Australia 
for  the  seven  years  from  1902  to  1908. 

Frozen  beef  can  not  compete  with  chilled  beef,  and  therefore  North 
American  cattle  growers  have  little  to  fear  in  the  growth  of  the  River 
Plate  frozen-meat  trade.  Although  the  British  quotations  show  that 
River  Plate  chilled  beef  is  inferior  to  chilled  beef  from  the  United 
States,  the  opinion  of  exporters  at  Buenos  Aires  and  other  slaughter- 
ing points  is  that  the  quality  is  improving,  although  the  quotations 
may  not  yet  show  it.  However,  with  the  marked  falling  off  in  our  own 
exports  ^  of  meat  and  meat  products,  we  can  well  find  it  worth  while 
to  watch  the  progress  of  the  energetic  young  nation  to  the  south  of 
us,  whose  stock  of  cattle  is  nearly  five  head  per  capita  of  population. 
If  our  export  meat  trade  is  about  to  repeat  the  history  of  our  export 
horse  trade,  and  the  home  consumption  account  for  practically  the 
entire  supply,  our  breeders  will  have  in  South  America  a  great  oppor- 
tunity to  market  superior  breeding  animals.  If  rising  prices  in  the 
United  States  force  us  to  abandon  our  foreign  meat  trade  to  a  country 
which  is  now  a  rival  in  that  trade,  there  is  no  reason  why  that  rival 
should  not  be  made  a  friendly  customer  for  bulls  and  rams. 

« These  and  other  figures  regarding  the  meat  trade  between  the  River  Plate 
and  Great  Britain  are  taken  from  W.  Weddell  &  Ck).'s  (London)  Review  of  the 
Frozen  Meat  Trade  for  1908,  Supplement  No.  1. 

*  See  page  404  of  this  report. 
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Oxford  Baron  14th  (13397). 

Champion  Shorthorn  bull  at  Arjfentine  Rural  Society's  show.  Palermo,  Buenos  Aires.  September,  190S. 
Calved  Oetober  7.  1906.    By  Oxford  JBaron;  dam  Orange  Blossom  4r>th. 
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Plate  VII. 


Fig.  1.— Champion  Lincoln  Ram  at  Argentine  Rural  Society's  Show,  September, 
1908.  Lambed  August  1,  1907.  Sired  by  an  Imported  Ram;  Dam  Bred  in 
Argentina. 


Fig.  2.— Champion  Rambouillet  Ram  at  Argentine  Rural  Society's  Show,        , 
September,  1908.    Lambed  April  8,  1906.  Digitized  by  VjOOQIC 
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LIVE-STOCK  CENSUS  OF  ARGENTINA. 

The  live-stock  census  of  Argentina  was  taken  in  1908.  It  was  the 
first  of  its  kind  since  1895,  and  is  believed  to  be  the  most  accurate  yet 
taken.  The  methods  used  were  modeled  after  those  of  the  United 
States  and  were  well  thought  out;  the  enumerations  appear  to  have 
been  carefully  made.  The  following  figures  are  taken  from  the  pre- 
liminary report  of  the  director,  which  was  made  in  November,  1908. 
The  values  were  estimated  in  consultation  with  the  Argentine  Rural 
Society  and  may  be  regarded  as  conservative. 

Number  and  rcUue  of  the  live  stock  in  Argentina  according  to  1908  census. 


Spedes.  Number.  Value. 


Puo».a 

CatUe 29,116,626  938,685,834 

Horses 7,531,376  205,836,834 

Mules 466,037  22,561,076 

Asses 285,088  2,854,960 

Sheep 67,211,754  287,369,076 

Ooats r    3,945,086  8,321,839 

Hogs '    1,403,591  15,672,637 


Total  value. 


1,481,283,246 


"The  Argentine  paper  peso  (dollar)  is  worth  11.45  to  the  pound  sterling,  or  about  43 
cents  ITnlted  States  currency.  .Ml  references  to  money  In  this  article  are  in  terms  of 
the  paper  peso,  unless  otherwise  specified. 

This  report  shows  that  the  number  of  cattle  in  Argentina  is  hardly 
half  of  that  of  the  United  States,  the  number  of  horses  is  about  one- 
third,  and  the  number  of  sheep  considerably  more.  Considering  the 
small  population  of  the  country,  the  number  of  goats  is  remarkably 
large.  Although  a  few  herds  of  hogs  are  seen,  some  of  which  are  of 
excellent  quality,  Argentina  is  not  in  any  sense  a  hog-raising  country, 
and  probably  never  will  be.  At  present  there  is  only  a  limited  demand 
for  pork  for  home  consumption,  bacon  and  ham  being  decided  luxu- 
ries. Imported  pork  products  bring  very  high  prices,  from  50  cents 
to  $1  gold  per  pound  being  the  usual  quotations  for  English  hams.  In 
a  country  which  serves  the  "  Continental  breakfast "  universally, 
where  the  so-called  "  breakfast  "  is  a  heavy  meal  at  midday  and  begins 
with  soup  and  ends  with  pastry  and  dessert,  where  ham  and  eggs  or 
bacon  and  eggs  are  unknown  dishes,  and  where  the  workingman  lives 
on  a  diet  of  beef  and  bread,  the  consumption  of  pork  products  will 
never  be  large.  If  the  hog  industrj^  ever  assumes  any  importance  in 
Argentina,  an  export  trade  must  be  built  up  for  it  and  the  quality  of 
the  local  product  greatly  improved. 

A  careful  attempt  was  made  during  the  recent  census  to  estimate 
the  proportion  of  purebred,  grade,  and  native  animals  living  in  May, 
1908,  with  the  following  interesting  results. 
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Species. 

Puro- 
bred. 

Grades. 

Natives. 

CatUe 

' 

Percent. 

3.4 

.7 

1.8 

Pereeni. 
61.7 
22.5 
82. 5 

Percent. 
44.9 

Hones 

76l8 

Sheep 

15.7 

BREEDING  FARMS. 

The  great  stock-breeding  farms  of  Argentina  are  nearly  all  located 
within  a  short  distance  of  the  capital,  Buenos  Aires,  on  the  ilow, 
flat  lands  which  form  the  Argentine  section  of  the  valley  of  the 
River  Plate.  The  soil  is  alluvial,  of  wonderful  depth  and  fertility, 
the  land  almost  level,  and  the  altitude  very  little  above  sea  level. 


FiQ.  30.— Matterborn  30.  R.  P.  544  (3103),  cbamplon  Hereford  bull  at  tbe  Argentine  Rural 
Society's  show,  September,  1008.     Calved  April  28,  1005.     By  Matterborn ;  dam  Sabina. 

From  the  River  Plate  there  is  a  small  but  sudden  rise  which  carries 
the  land  above  flood  line,  and  from  this  rise  one  can  look  for  miles 
away  from  the  stream  with  only  the  horizon  to  break  the  view. 
Nothing  in  Kansas  or  Nebraska  can  compare  with  the  pampas  of 
Argentina  for  flatness.  The  rainfall  around  Buenos  Aires  is  ample 
to  grow  wonderful  grass  and  magnificent  trees,  but  as  one  goes  west 
toward  the  Andes  the  rainfall  diminishes.  As  a  rule,  however,  the 
water  table  is  near  the  surface  even  in  the  semiarid  regions. 

Buenos  Aires  Province,  especially  in  the  eastern  portion,  is  a  vast 
grazing  ground.  Very  little  of  the  land  has  been  broken  up  except 
near  the  capital  and  the  towns.    The  native  grasses  are  depended  on 
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almost  entirely.  It  is  an  ideal  pasture  country ;  cattle  thrive  summer 
and  winter  on  no  feed  but  grass,  and  very  little  shelter  is  required. 
Except  when  fitting  stock  for  show  or  sale,  no  grain  is  fed ;  but  when 
stock  is  being  so  fitted  no  expense  is  spared  to  put  the  animals  into 
the  best  condition.  The  competition  in  the  show  ring  is  exceedingly 
keen,  and  even  as  early  as  November,  1908,  cattle  were  being  fitted 
for  the  show  of  1910. 

Being  a  land  of  luxurious  pasture,  this  is  an  ideal  country  for 
Shorthorn  cattle  and  Lincoln  sheep.  The  great  majority  of  the  cattle 
are  Shorthorns;  Herefords  are  used  only  on  pastures  that  are  natu- 
rally poor  or  which  have  been  overstocked.  In  the  north,  in  the 
provinces  of  Corrientes  and  Entre  Rios,  Aberdeen- Angus  cattle  are 
comparatively  common;  they  appear  to  thrive  there  as  well  as  they 
do  in  our  own  Southern  States.  With  the  average  ranch  owner, 
however,  Aberdeen- Angus  cattle  are  not  especially  popular,  although 
some  packing-house  managers  have  urged  their  use.  Little  com  is 
fed  to  stock  and  most  of  the  steers  are  sold  for  slaughter  directly 
oflf  grass,  just  as  our  western  cattle  are  marketed  and  the  export 
cattle  from  the  bluegrass  pastures  of  southwestern  Virginia  and 
western  North  Carolina. 

In  the  west  the  great  alfalfa  "  camps  "  are  one  of  the  wonders  of 
the  country.  Whole  ranches  are  sown  to  alfalfa,  and  it  is  not  at  all 
uncommon  to  see  tracts  of  40,000  to  50,000  acres  entirely  in  alfalfa. 
They  even  tell  of  landowners  who  are  sowing  from  65,000  to  85,000 
acres  in  this  legume.  Nearly  all  the  alfalfa  is  pastured  by  horses, 
cdttle,  and  sheep,  and  few  losses  result. 

The  impression  one  gets  from  visiting  these  establishments  is  that 
of  physical  vastness  and  immense  resources.  With  it  all,  however, 
there  is  an  attention  to  business  details  that  is  surprising,  and  labor- 
saving  devices  are  common. 

SAN  JtTAN. 

The  first  estancia  (stock  farm)  visited  was  San  Juan,  located  south 
of  Buenos  Aires,  within  an  hour's  ride  of  the  city.  It  has  been  in  the 
hands  of  the  same  family  for  many  years,  the  present  owner  being 
the  grandson  of  the  original  owner.  The  history  of  the  estancia 
covers  a  period  of  more  than  fifty  years,  and  during  all  this  time 
Shorthorn  cattle  of  the  highest  type  have  been  bred.  Within  com- 
paratively recent  years  Herefords  have  been  added,  and  the  owner  is 
fully  as  proud  of  his  Herefords  as  he  is  of  his  Shorthorns.  Unfortu- 
nately time  did  not  permit  a  careful  examination  of  the  Heref ordsj  but 
the  writer's  impression  of  them,  as  seen  in  the  field,  was  that  they  are 
animals  of  good  quality,  good  size,  and  full  fleshed,  and  that  they 
would  compare  favorably  with  those  bred  in  the  United  States.  The 
Sbortbpro  cows  on  this  estancia  are  excellent — ^much  better,  in  fact, 
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than  the  bulls.  It  is  doubtful  if  any  Shorthorn  breeding  farm  in  the 
United  States  can  show  a  better  collection  of  large,  thick-fleshed  cows 
of  quality  and  finish  than  the  San  Juan  estancia. 

The  work  done  at  San  Juan  differs  markedly  from  that  carried  on 
at  many  other  breeding  farms,  in  that  the  owners  have  bred  for  a 
type  with  greater  perseverance  and  consistency.   They  have,  it  is  true, 


Fio.  40. — Two-year-old  helfera  by  True  Blue  at  San  Juan  eetancla.     (Original.) 

gone  to  England  to  a  great  extent  for  their  bulls,  but  their  cows  have 
generally  been  bred  on  the  estancia.  The  cow  Mantalini  17  (PI.  X, 
fig.  1),  was  bred  on  the  estancia,  as  were  her  dam  (PI.  X,  fig.  2)  and 
granddam.  The  dam  of  this  cow  is  still  living,  and  the  illustrations 
show  three  generations  of  a  remarkable  family  of  which  any  breeder 
in  any  country  might  well  be  proud.     The  two  San  Juan  heifers 


Fig.  41. — Shorthorn  holforg  at  San  Juan  after  a  winter  on  pasture.     (Original.) 

illustrated  (fig.  40)  show  that  the  Mantalini  family  is  not  an  excep- 
tion on  this  estancia,  and  at  the  time  these  two  were  photographed 
there  were  others  bred  there  which  were  very  nearly  as  good. 

SAN  MARTIN. 

The  San  Martin  estancia  is  located  about  one  hour's  ride  southwest 
of  Buenos  Aires  and  comprises  9  square  leagues  of  land   (60,000 
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Plate  X. 


Fig.  1 .— Mantalini  1 7,  Champion  Shorthorn  Cow  at  Argentine  Rural  Society's 
Show,  September,  1 908.  Calved  August  26,  1 904.  By  Conqueror's  Crown  ; 
Dam  Mantalinl   Calf  at  Side  by  True  Blue. 


Fig.  2.— Mantalini,  the  Dam  of  Mantalini  17.  Calved  August  16,  1901.  By 
Farrier;  Dam  Mantalini  3.  Photograph  Taken  in  November,  1908,  After 
the  Cow  had  been  through  the  Winter  on  Pasture  Alone.  Note  Her 
Excellent  Condition.    (Original.) 
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acres).  Hackney  horses  and  Shorthorn,  Holstein,  and  Red  Polled 
cattle  are  bred,  but  the  most  interesting  feature  of  this  estancia  is 
the  large  dairy  in  connection  with  it.  The  dairy  is  known  as  "La 
Martona,"  and  is  one  of  the  best  and  largest  in  the  neighborhood  of 
Buenos  Aires.  It  maintains  stores  throughout  the  city  where  its 
products  are  sold.  At  the  time  of  the  writer's  visit  the  manager 
stated  that  they  were  using  150,000  liters  (39,600  gallons)  of  milk 
daily,  two-thirds  of  which  was  produced  upon  the  estancia.  None  of 
the  cows  are  sheltered  at  any  time  or  given  any  feed  in  addition  to 
pasture.  They  are  niilked  in  corrals  after  the  usual  rather  careless 
Argentina  custom,  and  the  milk  is  sent  directly  to  the  dairy.    Nearly 


Fig.  42. — Hereford  bull  Ben  Tomkins  (3448).  Calved  July  24,  1907.  By  Campaigner; 
dam  Quilmes  Fortune.  At  San  Juan  estancia.  Photographed  November,  1908.  (Origi- 
nal.) 

all  the  milk  is  pasteurized.  This  dairy  makes  a  specialty  of  milk  for 
feeding  infants,  sterilized  milk,  "  dulce  de  leche  "  (milk  marmalade, 
very  much  like  caramel),  and  casein.  A  few  pigs  are  fed  on  butter- 
milk. An  extensive  condensed-milk  plant  is  now  being  put  in.  Ster- 
ilized milk  is  put  up  in  half-liter  sterilized  bottles  and  sealed  with  a 
tin  cap  like  that  used  in  this  country  in  bottling  ginger  ale,  beer,  and 
similar  beverages. 

The  San  Martin  estancia  is  especially  interesting  as  showing  the 
evolution  in  management  which  has  taken  place  in  Argentina,  es- 
pecially in  the  vicinity  of  Buenos  Aires,  where  the  land  has  increased 
in  value  to  a  rather  high  point.    This  increase  in  the  price  of  the  land 
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has  made  necessary  the  formulation  of  systems  for  developing  all 
possible  sources  of  revenue,  and  instead  of  letting  the  cow  run  the 
year  round  without  any  return  except  her  calf,  the  possible  milk  yield 
from  the  cow  is  utilized.  San  Martin  is  a  great  dual-purpose  cow 
plant,  and  the  success  of  the  enterprise  is  an  indication  of  what  might 
be  done  on  some  of  the  North  American  ranches  if  means  could  be 
obtained  economically  to  milk  the  cows. 


LA  HELEN. 


La  Belen  estancia  is  noted  for  its  Lincoln  sheep  and  Shorthorn 
cattle.     It  comprises  about  37,000  acres  of  land  and  employs  250 


Fig.  43. — Hereford  holfer  Toluca  25    (3425).     Calved   November  26,   1906.     By  Baron; 
dam  Toluca  5th.     Photographed  November,  1008.     (Original.) 

men.  There  are  13  large  barns  on  the  place,  in  which  the  cattle  and 
sheep  are  kept  which  are  being  especially  fitted  for  show  and  sale, 
in  addition  to  as  many  more  smaller  ones.  The  large  bams  cost 
20,000  pesos  each.  The  construction  of  one  of  these  barns  is  imique. 
It  is  raised  on  posts,  about  30  inches  off  the  ground,  and  has  three 
entrances — at  one  end  and  in  both  sides  at  the  middle.  There  is  a 
double  row  of  stalls  on  either  side  of  a  wide  passageway.  The  floor 
is  slatted,  and  the  whole  barn  is  thoroughly  flushed  out  with  water 
at  frequent  intervals.  The  structure  is  only  one  story,  but  the  roof 
is  high,  and  there  is  the  freest  possible  circulation  of  air. 
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The  estancia  is  under  an  excellent  business  management,  and  the 
assistant  manager  is  authority  for  the  statement  that  unless  sales 
exceeded  1,000,000  pesos  annually  they  would  not  meet  expenses. 

Ordinary  rams  for  range  use  bring  from  200  to  500  pesos,  and  bulls 
for  the  range  from  400  to  1,000,  and  in  some  cases  as  high  as  1,700 
pesos.  There  are  4,000  cows  on  the  estancia,  all  of  which  are  the  de- 
scendants of  purebred  Shorthorns,  but  only  400  of  them  are  registered. 
About  200  bulls  were  on  hand.    Nearly  all  of  the  stud  bulls  have  been 


Fig.  44. — Shorthorn  bull  Pollkao  2d  at  7  years  of  age.  Champion  bull  at  the  Rural 
Society's  show  in  1905.  Purchased  for  Las  Acacias  estancia  for  40.000  pesos.  Weight 
when  photographed  (November,  1908)  2,700  pounds.     (Original.) 

imported,  and  as  much  as  30,000  pesos  has  been  paid  for  one  bull. 
A  few  pigs  are  kept  on  the  place. 

LAS  ACACIAS. 

Las  Acacias  estancia  is  located  near  tlie  San  Juan  estancia.  Tt  is 
owned  by  an  incorporated  company,  and  the  evidence  of  business 
sagacity  and  system  is  everywhere  apparent.  It  is  famous  for  its 
Rambouillet  sheep,  and  some  very  good  Shorthorn  cattle  and  Berk- 
shire hogs  are  to  be  seen  there.    The  estancia  is  small,  compared  with 
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most  of  the  others,  comprising  about  10,000  acres.    Merino  sheep  have 
been  raised  there  ever  since  1823.    The  original  stock  was  similar  to 


Fio.  45. — Berkshire  hogs  at  Las  Acacias.  (Original.) 

the  original  Merino  stock  in  North  America,  on  which  has  been 
grafted  Rambouillet  blood  from  France  and  Germany.  The  sheep 
are  now  known  as  Argentine  Rambouillets,  and  the  flock  is  main- 


Fkj.  46. — Hog  iM»nH  at  1^8  Acacias.      (Original.) 

tained  in  seven  families.  There  are  700  breeding  ewes,  100  in  each 
family.  No  outside  animals  are  bought,  but  the  blood  lines  of  the 
different  families  are  used  in  such  manner  as  to  prevent  extreme  in- 


Digitized  by 


Google 


THE  ANIMAL  INDUSTBY  OP  ABGBKTIKA. 


325 


breeding.  The  distinction  between  families  appears  to  be  more  a 
matter  of  type  than  of  blood  lines,  and  the  family  characteristics  are 
based  principally  on  differences  of  fleece,  although  form  is  considered 
to  a  certain  extent. 

This  was  one  of  the  first  estancias  in  Argentina  to  take  up  hog 
raising.  There  are  quite  a  number  of  purebred  Berkshires,  but  most 
of  the  hogs  are  crosses  of  Berkshire  on  natives.  About  3,000  hogs  are 
kept,  and  sales  number  about  1,000  annually.  They  bring  from  40 
to  45  pesos  each.  All  the  pens  are  concrete  and  can  be  easily  flushed 
out  or  disinfected  if  necessary. 

The  estancia  is  now  preparing  to  install  its  own  slaughterhouse  and 
cure  its  own  hams  and  bacon.  A  native  Spaniard  has  been  engaged 
for  this  work.    The  cattle  are,  of  course.  Shorthorns,  and  are  valued 


Pig.  47. — Shower  baths  for  cattle  at  Las  Acacins.     Note  manner  of  operation.     (Original.) 

at  a  total  of  2,200,000  pesos.  The  bulls  are  especially  good,  and  the 
barns  for  housing  the  cattle  are  among  the  best  that  the  writer  saw. 
The  barns  are  arranged  in  the  form  of  a  quadrangle,  one  side  of 
which  contains  the  feed  house  and  sleeping  quarters  for  the  men. 
The  fronts  of  the  stalls  are  sliding  doors  of  corrugated  iron,  and  the 
doors  are  kept  open  most  of  the  time.  This  arrangement  enables  the 
cattle  to  be  practically  in  the  open  air.  Inside  the  quadrangle  are  a 
well,  windmill,  and  tank,  and  a  series  of  shower  baths,  six  in  number, 
which  are  used  when  fitting  cattle  for  show.  Each  shower  is  con- 
trolled by  a  separate  valve,  and  a  concrete  pavement  around  the  bath 
prevents  mud  (see  fig.  47). 

Gardening  is  quite  an  extensive  feature  of  this  estancia.  The  flower 
beds,  roses,  greenhouses,  and  vegetable  gardens  are  very  beautiful. 
A  double  row  of  crimson  rambler  along  the  drive  back  of  the  mansion 
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was  a  most  beautiful  floral  display.     The  gardening  is  under  the 
charge  of  a  graduate  of  the  horticultural  school  of  Turin. 

SAN  JACINTO. 

San  Jacinto  estancia  is  located  about  two  hours'  ride  due  west  of 
Buenos  Aires,  and  is  noted  for  its  Thoroughbred  horses  and  Short- 
horn cattle.  A  few  Jersey  cattle  are  kept.  Some  mules  are  bred  and 
a  large  number  of  sheep  are  raised,  principally  for  the  meat  market. 
There  are  20,000  cattle  in  all,  and  35,000  sheep.  The  owner  of  this 
estancia  is  peculiar  in  his  attitude  toward  pedigrees.  He  keeps  no 
pedigrees  whatever  of  his  cattle  or  sheep,  and  although  all  his  cows 
are  at  least  very  high  grade  Shorthorns,  and  a  great  many  of  them 
practically  purebred,  he  enters  only  the  classes  for  grades  and  crosses 
at  the  shows. 


Fig.  48. — The  sheop  barn  at  Las  Acacias.     Sheep  In  foreground  are  some  of  the  breeding 
ewes  In  the  flock.      (Original.) 

The  Thoroughbreds  on  this  estancia  are  among  the  best  in  Argen- 
tina, and  it  goes  without  saying  that  the  same  system  regarding  pedi- 
grees used  with  the  cattle  would  not  be  possible  with  the  Thorough- 
breds, on  account  of  the  rules  of  the  racing  commission  of  the  Jockey 
Club.  The  leading  stallions  are  Bat  and  Val  d'Or  (fig.  49)  both  well 
known  in  racing  circles.  Bat  is  a  beautiful  horse,  rather  small,  but 
full-made,  with  a  great  deal  of  quality.  His  colts  have  not  been  very 
successful  on  the  turf,  although  they  are  uniform  in  appearance  and 
have  excellent  conformation.  From  the  standpoint  of  individuality 
Bat's  progeny  are  superior  to  those  of  Val  d'Or,  but  the  latter,  which 
is  a  son  of  the  famous  Flying  Fox,  is  the  better  racing  sire.  One 
million  francs  ($193,000)  were  paid  for  Val  d'Or.  He  is  a  big,  almost 
coarse,  horse,  with  a  good  top  line.    His  colts  lack  the  uniformity  of 
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Bat's  but  the  best  ones  are  far  superior.  The  mares  on  this  estancia 
compare  very  favorably  with  those  seen  on  the  better  stock  farms  of 
Kentucky. 

CHAPADMALAL. 

Chapadmalal  estancia  is  located  12  miles  from  Mar  del  Plata,  the 
seaside  resort  of  Buenos  Aires,  a  night's  ride  from  that  city.  The 
estancia  comprises  10  square  leagues  of  land  (about  67,000  acres), 
and  has  a  frontage  of  12  miles  on  the  sea.  It  has  been  developed 
along  the  lines  of  the  great  estates  of  England,  and  the  influence  of 
England  on  its  owners  is  marked  at  every  turn.  The  mansion  was 
designed  by  an  English  architect,  and  all  the  wood  and  furniture 


Fig.  49. — ^Thoroughbred  stallioii  Val  d'Or,  at  San  Jacinto.     (Original.) 

used  were  imported  from  England.  Englishmen  are  found  every- 
where in  charge  of  the  animals.  The  estancia  aspires  to  be  a  sort  of 
general  supply  house  for  all  kinds  of  breeding  stock.  Almost  every 
sort  and  breed  of  horse  is  raised  except  the  American  Trotter  and 
American  Saddle  Horse.  Hackneys,  Shires,  Cleveland  Bays,  English 
hunters,  English  polo  ponies,  and  even  Morgans  are  shown  the  visitor. 
The  Hackneys  are  very  good  indeed,  and  the  owner  is  fitting  them 
for  the  coaching  run  from  London  to  Brighton.  Hopwood  Viceroy, 
the  Hackney  champion  at  the  1908  Olympia  show  at  London,  was  seen 
and  photographed.  He  was  in  excellent  condition  after  his  long 
sea  voyage,  and  is  a  horse  which  should  be  of  great  value  in  his  new 
home. 
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The  Shorthorn  cattle  on  this  estancia  are  fair  in  quality,  and  the 
Lincoln  sheep  are  magnificent.  The  establishment  vies  with  La  Belen 
for  first  honors  in  the  Lincoln  classes  at  the  great  shows. 


Fio.  50. — Thoroughbred  mares  and  foals  at  San  Jacinto.     (Original.) 

Considerable  farming  is  done  at  Chapadmalal.    About  1,000  acres 
are  sown  annually  in  oats,  wheat,  corn,  peas,  and  mangel-wurzels. 


Fio.  51. — Hackney  stallion  Hopwood  Viceroy  9280,  E.  H.  S.  B.  First  In  class  for  Hackney 
stallions,  over  15.2  hands,  foaled  in  1904  or  before,  and  winner  of  Woodhatch  champion 
cup  for  best  Hackney  stallion,  International  Horse  Show,  Olympla,  London,  in  1908. 
Imported  into  Argentina  in  1908  by  Sr.  Miguel  A.  Martlne£  de  Hoz,  ChapadmalaL 
Photographed  in  November,  1908.     (Original.) 

No  land  is  kept  in  crops  longer  than  three  years  in  succession.    The 
managers  are  planning  to  begin  the  use  of  silage  and  are  putting  in 
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a  unique  system  of  machinery  to  prepare  the  silage.  The  fodder 
will  be  cut  in  the  usual  manner  and  then  run  into  a  large  grinding 
machine  similar  to  a  sausage  grinder,  com-and-cob  meal  being  run 
in  at  the  same  time  and  mixed  with  it ;  the  silage  mixture  will  then 
be  conveyed  to  a  pit  for  storage.  The  pastures  on  the  estancia  differ 
from  those  around  Buenos  Aires  in  that  the  grasses  are  not  the  native 
grasses,  but  such  as  English  rye  grass,  orchard  grass,  etc.  The  pas- 
tures are  plowed  up  occasionally  and  reseeded.  This  is  not  an  alfalfa 
country,  except  in  the  bottom  lands. 

MEAT    PACKING. 

The  slaughtering  business  at  the  River  Plate  ports  is  naturally 
very  extensive,  for  without  the  export  meat  trade  the  cattle  business 
of  Argentina  could  not  exist  and  the  sheep  business  would  be  de- 
pendent wholly  on  the  wool  trade.  In  contrast  with  our  own  system 
the  abattoirs  in  Buenos  Aires  are  more  or  less  scattered,  although  all 
of  them  are  on  the  Riachuelo,  a  small  navigable  stream  tributary  to 
the  River  Plate,  which  bears  much  the  same  relation  to  Buenos  Aires 
that  the  Chicago  River  does  to  the  city  of  Chicago,  and  the  two 
streams  look  very  much  alike. 

None  of  the  plants  begin  to  approach  the  great  Chicago  or  Kansas 
City  establishments  in  size  or  number  of  slaughterings.  A  plant 
with  a  daily  capacity  of  500  cattle  and  3,000  sheep  is  a  large  one. 
Owing  to  the  small  capacity  there  is  not  the  same  demand  for 
labor-saving  devices.  Very  little  mechanical  traction  is  used  in 
moving  carcasses  from  the  killing  floor  to  the  freezing  rooms.  At 
one  of  the  leading  plants  in  Buenos  Aires  the  record  time  for 
slaughtering  a  steer  from  the  time  he  is  struck  to  the  time  his  carcass 
is  started  to  the  cooler  was  said  by  the  foreman  to  be  7  minutes, 
and  this  was  regarded  as  a  good  record  in  other  establishments. 

The  external  appearance  and  surroundings  of  the  plants  are  usually 
rendered  as  atractive  as  possible,  the  buildings  being  painted  white 
and  flowers  planted  in  the  open  spaces  near  them.  The  abattoirs 
themselves  are  usually  quite  clean,  and  little  objectionable  odor  is 
noticeable. 

In  general  the  system  of  killing  is  similar  to  that  used  in  the 
United  States.  The  electric  prod,  the  long  alleyways  to  the  killing 
pens,  the  tilting  floor,  and  the  butcher  with  his  poleax  are  familiar 
sights.  In  some  plants  the  cattle  swim  through  a  long  vat  or 
stand  for  10  to  16  minutes  under  a  shower  to  clean  the  hides,  cool 
the  animals,  and  put  them  into  better  condition  for  killing.  One 
foreman  claimed  to  get  as  much  as  $1  gold  per  100  kilos (220  pounds) 
more  for  hides  so  treated. 
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In  killing,  a  common  method  is  to  strike  the  animal  a  sharp  blow 
with  a  short,  heavy,  triangular-shaped  knife  in  the  neck  just  back 
of  the  head,  which  severs  the  spinal  cord  and  kills  at  once  if  the  blow 
is  properly  directed.  The  common  poleax  is  also  used,  and  some- 
times one  that  is  sharp  and  hollow  at  one  end  and  cuts  through  the 
skull. 

Chilling  rooms  are  kept  at  29  to  30°  F.,  and  freezing  rooms  at  14  to 
18°  F.    Carcasses  may  be  put  into  the  freezing  rooms  at  once  or 


Fig.  51*.— a  "gaucho."  These  men  bear  the  same  relation  to  the  animal 
industry  of  Argentina  that  the  cowl)oys  did  In  early  days  to  western 
ranching  In  the  United  States.  They  are  splendid  horsemen,  and  the 
cavalry  of  the  Argentine  army  is  largely  recruited  from  them.  Note 
manner  of  carrying  quirt.  A  gaucho's  wages  are  .'{0  to  40  pesos  a 
month,  quarters  and  rations ;  rations  are  5  pounds  of  meat  daily  and 
bread.      (Original.) 

cooled  gradually.  They  sometimes  remain  as  long  as  two  weeks  in 
the  freezing  rooms  before  being  put  on  board  steamer.  The  tempera- 
ture in  the  freezing  chambers  on  board  ship  is  kept  at  about  18°  F. 
Frozen  beef  is  very  economically  stored  on  ship,  being  piled  in  tiers 
from  the  bottom  to  the  top  of  the  hold.  Chilled  beef  must  be  hung  on 
hooks. 

A  few  "  f rigorificos  "  (freezing  plants)  in  Buenos  Aires  are  lo- 
cated so  that  they  can  load  directly  into  a  steamer's  hold,  but  most 
of  them  load  first  into  lighters  and  reload  to  the  vessels.     One  of  the 
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largest  establishments,  with  only  a  short  lighter  voyage,  has  installed 
refrigerating  machinery  in  its  lighters,  which  keeps  the  temperature 
the  same  as  that  of  the  freezing  rooms  in  the  plant.  This  is  in  addi- 
tion to  insulating  the  lighters  thoroughly  to  prevent  radiation  of 
heat.  Generally  insulation  alone  is  depended  upon  to  prevent  thaw- 
ing of  the  meat,  no  special  refrigeration  on  the  lighters  being  thought 
necessary. 

The  impression  a  North  American  gets  is  that  there  is  very  little 
utilization  of  by-products  in  the  Argentine  abattoirs.  Each  plant,  of 
course,  has  its  rendering  tanks,  but  by-products  are  usually  sold  in 
the  unfinished  state  to  local  factories. 

The  inspection  system  seems  to  be  thorough  and  eflScient. 
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Fio.  53. — A  **  gaucho  "  dismounted  to  show  peculiar  type  of  saddle. 
OPPORTUNITIES  FOR  UNITED  STATES  BREEDERS. 

South  America,  and  especially  Argentina,  has  been  discussed  for 
years  as  a  promising  outlet  for  the  purebred  live-stock  trade  of  the 
United  States,  but  few  important  efforts  have  been  made  to  obtain  an 
entrance  into  that  field.  An  Indiana  stockman  has  for  some  time 
been  making  annual  shipments  of  cattle,  hogs,  and  poultry  to  Buenos 
Aires,  and  the  venture  has  been  a  profitable  one  on  the  whole.  The 
shipment  of  Thoroughbred  horses  in  the  summer  of  1908  attracted 
much  attention  in  both  countries,  and  the  horses  sold  fairly  well  in 
Buenos  Aires.  There  is  also  a  New  York  firm  which  has  sent  quite 
a  number  of  dairy  cattle  to  Brazil,  and  the  trade  of  the  Vermont 
Merino  sheep  breeders  with  Uruguay  is  still  carried  on  in  a  limited 
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way.  In  nearly  all  cases,  however,  the  Argentine  breeder  seems  to 
feel  that  if  he  wants  something  better  than  he  can  breed  himself,  he 
must  go  to  England  or  France  for  it. 

The  Argentine  breeder  recognizes  the  value  of  North  American  im- 
portations for  just  about  what  they  are  worth.  If  good  animals, 
they  are  welcome ;  if  inferior,  they  meet  with  no  more  ready  sale  than 
at  home.  In  the  writer's  opinion  the  following  are  necessary  and 
very  important  steps  to  take  to  bring  us  our  share  in  the  South  Amer- 
ican trade : 

1.  Let  breeders  in  both  countries  become  acquainted  personally. 
This  could  not  be  done  better  than  by  having  South   American 
breeders  attend  our  leading  live-stock  shows  and  assist  in  the  judg- 
ing.    Invitations  of  this  kind  would  doubtless  be  cordially  received, 
and  would  open  the  way  to  an  exchange  of  such  courtesies  as  could 
not  fail  to  be  mutually  profitable.     Nothing  strikes  one  more  forcibly 
in  Argentina,  Chile,  and  other  South  American  countries  than  the 
sentiment  which  exists  toward  the  United  States,  to  which  Arthur 
Ruhl  has  already  called  attention  in  The  Other  Americans.     The  . 
dominant  note  is  the  expression  of  a  desire  to  become  better  ac-  ^ 
quainted.     The   South   Americans   are   eager   to   know   the   North* 
Americans,  but  they  naturally  feel  that  they  should  be  met  halfway. 

2.  A  campaign  of  enlightenment.  In  addition  to  having  Argentine 
breeders  visit  the  United  States,  there  should  be  a  determined  effort 
to  exhibit  North  American  animals  in  Argentina.  Prizes  at  the 
shows,  as  a  rule,  are  open  only  to  native-bred  animals,  but  that  would 
not  prevent  the  exhibition  of  animals  for  advertising  purposes  and 
for  sale. 

If  North  American  breeders  should  form  a  company  and  buy  a 
small  estancia  where  cattle  could  be  kept  prior  to  sale,  they  could 
combine  tliis  advertising  feature  with  the  lowest  possible  cost  of 
handling  the  animals. 

In  this  connection  it  may  be  remarked  that  a  permanent  exhibit 
of  breeding  animals  in  the  United  States  could  be  of  great  benefit, 
not  only  in  developing  trade  with  South  America,  but  with  other 
countries  as  well. 

In  developing  the  trade  with  Argentina,  four  points  should  be 
especially  borne  in  mind: 

1.  Only  good  animals  should  be  sent.  Argentine  breeders  are  just 
as  good  judges  as  those  in  other  countries. 

2.  The  best  demand  exists  for  beef  cattle  in  the  following  order: 
Shorthorns,  Herefords,  Aberdeen- Angus ;  for  horses.  Thoroughbreds 
and  Hackneys;  for  sheep,  Lincolns  are  by  far  the  most  in  demand; 
for  hogs,  Berkshires  and  Poland -Chinas,  but  the  hog  trade,  as  already 
pointed  out,  is  limited. 
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3.  The  representative  in  charge  should  have  a  thorough  knowledge 
of  Spanish.  It  is  a  waste  of  money  to  send  a  business  agent  to  South 
America  who  must  speak  a  foreign  language  or  through  an  inter- 
preter. Even  though  an  Argentine  can  speak  English  fluently,  he 
naturally  prefers  to  use  Spanish  at  home.  If  the  North  American 
can  speak  Spanish,  few  better  introductions  are  needed. 

4.  The  cost  of  selling  animals  in  Buenos  Aires  through  the  auction 
stables  is  considerable.  These  stables  are  well  fitted  up,  sani- 
tary, well  ventilated  and  well  lighted,  and  managed  by  gentlemen 
with  whom  it  is  a  pleasure  to  have  dealings;  however,  they  are 
necessarily  expensive,  and  unless  cattle  are  quickly  sold  the  expenses 
cut  into  the  profits  seriously.  If  for  any  reason  the  prices  quoted 
are  not  satisfactory,  there  should  be  some  place  where  the  animals 
can  be  kept  at  a  minimum  cost  until  they  can  be  sold  to  advantage. 
As  before  mentioned,  a  small  estancia  would  be  best  for  this  purpose, 
and  could  be  made  a  profitable  investment  in  other  respects  as  well. 
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STATE    LEGISLATION    REGULATING    THE    STANDING    OF 
STALLIONS  AND  JACKS  FOR  PUBLIC  SERVICE. 

By  Roy  A.  Cave, 
Herdhook  Assistant,  Bureau  of  Animal  Industry. 

Within  the  past  few  years  eleven  different  States  have  passed  laws 
requiring  that  all  owners  of  stallions  or  jacks,  before  standing  them 
for  public  service,  shall  obtain  a  license  for  each  animal  from  the 
State  board  created  for  that  purpose.  This  board  examines  all  pedi- 
gree certificates  and  veterinarians'  certificates  of  soundness  submitted, 
and  enrolls  and  issues  license  certificates  for  all  stallions  and  jacks 
entitled  to  such  enrollment  in  accordance  with  the  law.  Such  legis- 
lation has  been  enacted  in  Iowa,  Minnesota,  New  Jersey,  Pennsyl- 
vania, Utah,  Wisconsin,  Montana,  Oregon,  Nebraska,  North  Dakota, 
and  Colorado.** 

WISCONSIN. 

The  Wisconsin  law,  which  went  into  effect  January  1, 1906,  was  the 
first  to  be  passed,  and  reads  as  follows: 

The  people  of  the  State  of  Wisconsin,  represented  in  senate  and  assembly,  do 

enaet  as  follows: 

Section  1.  Sections  1.  2,  3,  4,  5,  6,  7,  8,  and  9,  of  chapter  116  of  the  laws  of 
1905,  arc  amended  and  made  nine  sections  of  the  statutes  of  1898,  to  read : 

Section  1494-31.  Every  i)erson,  firm,  or  company  using  any  stallion  or  jack 
for  public  service  in  this  State  shall  cause  the  name,  description,  and  pedigree 
of  such  stallion  or  jack  to  be  enrolled  by  the  department  of  horse  breeding  of 
the  college  of  agriculture.  University  of  Wisconsin,  and  procure  a  certificate  of 
such  enrollment  from  said  department,  which  shall  thereupon  be  presented  to 
and  recorded  by  the  register  of  deeds  of  the  county  in  which  said  stallion  or  jack 
is  used  for  public  service. 

Section  1494-32.  1.  In  order  to  obtain  the  license  certificate  herein  pro- 
vided for,  the  owner  of  each  stallion  or  jack  shall  make  oath  before  a  notary 
public  or  any  officer  duly  authorized  to  administer  oaths,  that  such  stallion  or 
jack  is,  to  the  best  of  his  knowledge,  free  from  hereditary,  contagious,  or  trans- 
missible unsoundness  or  disease,  or,  in  lieu  thereof,  may  file  a  certificate  of 
soundness,  signed  by  a  duly  qualified  veterinarian,  who  shall  be  a  regular  grad- 
uate of  a  recognized  veterinary  college,  or  by  a  registered  veterinarian  who 
shows  proof  that  he  was  In  practice  In  this  State  for  a  period  of  five  years 
prior  to  the  year  1887,  and  shall  make  oath  to  said  certificate  before  a  notary 
public,  or  any  officer  duly  authorized  to  administer  oaths,  and  shall  forward 
this  aflldavit  or  veterinarian's  certificate,  together  witli  the  stud  book  certificate 
of  registry  of  the  i)edigree  of  the  said  stallion  or  jack,  and  other  ne<*essiiry 

o  Since  this  article  was  written  stallion  license  laws  liave  been  passed  in 
Kansas  and  Illinois. 
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papers  relating  to  his  breediDg  and  ownership,  to  the  department  of  horse  breed- 
ing of  the  college  of  agriculture. 

2.  The  presence  of  any  one  of  the  following-named  diseases  shall  disqualify 
a  stallion  or  Jack  for  public  service : 

Cataract;  amaurosis  (glass  eye) ;  periodic  ophthalmia  (moon  blindness). 

Laryngeal  hemiplegia  (roaring  or  whistling). 

Pulmonary  emphysema  (heaves,  broken  wind). 

Chorea  (St  Vitus'  dance,  cramplness,  shivering,  string-halt). 

Bone  spavin ;  ringlmne ;  sidebone ;  navicular  disease. 

Bog  spavin ;  curb,  with  curby  formation  of  hock. 

Glanders,  farcy ;  ma  ladle  du  colt ;  urethral  gleet ;  mange ;  melanosis ;  and  the 
department  of  horse  breeding  Is  hereby  authorized  to  refuse  its  certificate  of 
enrollment  to  any  stallion  or  jack  affected  with  any  one  of  the  diseases  hereby 
specified,  and  to  revoke  the  previously  issued  enrollment  certificate  of  any 
stallion  or  jack  found  on  investigation  by  the  department  to  be  so  affected. 

Section  1494-33.  The  officers  of  the  department  of  horse  breeding  of  the  said 
college  of  agriculture,  whose  duty  it  shall  be  to  examine  and  pass  upon  the 
merits  of  each  pedigree  submitted,  shall  use  as  their  standard  for  action  the 
stud  books  and  signatures  of  the  duly  authorized  officers  of  the  various  horse 
or  jack  pedigree  registry  associations,  societies,  or  companies  recognized  by  the 
Department  of  Agriculture,  Washington,  D.  C,  and  shall  accept  as  purebred 
and  entitled  to  a  license  certificate  as  such  each  stallion  or  jack  for  which  a 
pedigree  registry  certificate  is  furnished  bearing  the  signature  of  the  duly 
authorized  officers  of  a  Government  recognized  and  approved  stud  book. 

Section  1494-34.  The  owner  of  any  stallion  or  jack  used  for  public  service 
in  this  State  shall  post  and  keei)  affixed  during  the  entire  breeding  season  copies 
of  the  license  certificate  of  such  stallion  or  jack,  issued  under  the  provisions  of 
the  next  succeeding  section,  In  a  conspicuous  place  both  within  and  upon  the 
outside  of  every  stable  or  building  where  the  said  stallion  or  jack  is  used  for 
public  service,  at  his  home  or  elsewhere. 

Section  1494--35.  1.  The  license  certificate  issued  for  a  stallion  or  jack 
whose  sire  and  dam  are  of  pure  breeding  and  the  pedigree  of  which  Is  regis- 
tered in  a  stud  book  recognized  by  the  Government  Department  of  Agriculture, 
shall  be  in  the  following  form : 

[Uniyeralty  of  Wisconsin,  College  of  Agriculture,  Department  of  Horse  Breeding.] 

CERTIFICATE  OF  PUREBRED  STALLION  OB  JACK. 
No.  . 


The  pedigree  of  the  stallion  or  jack  (name)  — 

Owned  by . 

Described  as  follows:   (Color)  ;   (breed) 


Foaled  in  the  year  ,  has  been  examined  at  the  college  of  agriculture, 

and  is  hereby  certified  that  the  said  stallion  or  jack  Is  of  pure  breeding  and 
Is  registered  in  a  stud  book  recognized  by  the  Department  of  Agriculture, 
Washington,  D.  C. 

(Signature) , 

Dean  of  the  College  of  Affriculture. 

2.  The  license  certificate  issued  for  a  stallion  or  jack  whose  sire  or  dam  Is 
not  of  pure  breeding  shall  be  In  the  following  form : 

I  University  of  Wisconsin,  Department  of  Horse  Breeding,  College  of  Agriculture.] 
CERTIFICATE   OF   GRADE    STALLION    OR   JACK. 


No. 


The  pedigree  of  the  stallion  or  jack  (name) 
Owned  by . 
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Described  as  follows:  (Color)  

Foaled  In  the  year  ,  has  been  examined  at  the  college  of  agriculture, 

and  It  Is  found  that  the  said  stallion  or  Jack  is  not  of  pure  breeding  and  is, 
therefore,  not  eligible  for  r^istration  in  any  stud  book  recognized  by  the 
Department  of  Agriculture,  Washington,  D.  C. 

(Signature) , 

Dean  of  the  College  of  Agriculture, 

3.  The  license  certificate  issued  for  a  stallion  whose  sire  and  dam  are  pure- 
bred, but  not  of  the  same  breed,  shall  be  In  the  following  form : 

[Uniyersity  of  Wisconsin,  Department  of  Horse  Breeding,  College  of  Agricultnre.] 

CERTIFICATE  OF  CBOSSBRED  STALLION  NO.  . 

The  pedigree  of  the  stallion  (name)  . 

Owned  by . 


Described  as  follows:  (Ck)lor) 


Foaled  In  the  year  ,  has  been  examined  at  the  college  of  agriculture, 

and  it  Is  found  that  his  sire  is  registered  in  the and  his  dam  In  the 

Such  being  the  case,  the  said  stallion  is  not  eligible  for  registration 

In  any  stud  book  recognized  by  the  Department  of  Agriculture,  Washington, 
D.  C. 

(Signature) , 

Dean  of  the  College  of  Agriculture, 

4.  The  license  certificate  issued  for  a  "nonstandard  bred"  stallion  shall  be 
in  the  following  form : 

CERTIFICATE  OF  NONSTANDARD-BRED  STALLION   NO.  . 

The  pedigree  of  the  stallion  (name)  . 

Owned  by . 

Described  as  follows:  (Color) . 


Foaled  In  the  year  ,  has  been  examined  at  the  college  of  agriculture, 

and  it  is  found  that  the  said  stallion  is  not  eleglble  to  registration  as  standard- 
bred,  and  for  the  purpose  of  this  license  is  not  purebred,  although  recorded  in 
the  nonstandard  department  of  the  American  Trotting  Register. 

( Signature ) , 

Dean  of  the  College  of  Agriculture. 

Section  1494 — 36.  Each  bill  and  poster  issued  by  the  owner  of  any  stallion  or 
jack  enrolled  under  this  act,  or  used  by  him  or  his  agent  for  advertising  such 
stallion  or  jack,  shall  contain  a  copy  of  the  stallion's  or  jack's  certificate  of 
enrollment  printed  in  bold  face  type  not  smaller  than  long  primer  on  said  bill 
or  poster,  and  the  first  mention  thereon  of  the  name  of  the  stallion  or  jack 
shall  be  preceded  by  the  words  "  purebred,"  "  grade,"  "  crossbred,"  or  "  non- 
standard-bred,"  in  accordance  with  the  wording  of  the  certificate  of  enrollment ; 
and  it  shall  be  illegal  to  print  upon  the  poster  any  misleading  reference  to  the 
breeding  of  the  stallion  or  jack,  his  sire  or  his  dam,  or  to  use  upon  such  bill  or 
poster  the  portrait  of  a  stallion  or  jack  In  a  misleading  way;  and  each  news- 
paper advertisement  printed  to  advertise  any  stallion  or  jack  for  public  service 
shall  show  the  enrollment  certificate  number  and  state  whether  It  reads  "  pure- 
bred," "  grade,"  "  crossbred,"  or  '*  non standard-bred." 

Section  1494 — 37.  A  fee  of  two  dollars  shall  be  paid  to  the  horse-breeding 
department  of  the  college  of  agriculture.  University  of  Wisconsin,  for  the  ex- 
amination and  enrollment  of  each  pedigree  and  for  the  Issuance  of  a  license 
10765—10 22 
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certificate,  in  accordance  with  tlie  breeding  of  tlie  stallion  or  Jack  as  above 
provided ;  and  a  renewal  license  fee  of  one  dollar  shall  be  paid  to  the  department 
of  horse  breeding  every  other  year  from  the  date  of  the  issuance  of  the  original 
license  certificate. 

Section  1494 — 38.  Upon  a  transfer  of  the  ownership  of  any  stallion  or  Jack 
enrolled  under  the  provisions  of  this  act,  the  certificate  of  eurollm^it  may  be 
transferred  to  the  transferee  by  the  department  of  horse  breeding  of  the  college 
of  agriculture  uix>n  submittal  of  satisfactory  proof  of  such  transfer  and  upon 
payment  of  the  fee  of  fifty  cents;  and  a  fee  of  fifty  cents  shall  be  paid  for  a 
duplicate  license  certificate  issued  where  proof  is  given  of  loss  or  destruction 
of  the  original  certificate. 

Section  1494 — 39.  Violation  of  any  of  the  provisions  of  this  act  shall  be  pun- 
ished by  a  fine  not  exceeding  fifty  dollars. 

Section  2.  There  are  added  to  the  statutes  of  1898  two  new  sections,  to  read : 

Section  1494 — 32m.  When  a  complaint  is  made  to  the  department  of  horse 
breeding  that  a  stallion  or  Jack  is  unsound,  and  on  investigation  an  examination 
is  by  the  department  deemed  necessary,  such  examination  shall  be  made  by  the 
graduate  veterinarian  in  charge  of  the  department,  or  his  accredited  graduate 
veterinary  deputy;  but  the  owner  of  the  stallion  or  Jack  shall  have  the  right 
to  select  some  recognized  graduate  veterinarian  to  act  with  the  veterinarian 
representing  the  department,  and  the  said  recognized  graduate  veterinarian,  on 
receipt  of  such  notice,  shall  so  act  Jointly  with  the  veterinarian  representing  the 
department,  and  In  case  these  two  shall  fall  to  agree  they  shall  appoint  a  third 
graduate  veterinarian  to  act  as  referee,  and  his  decision  shall  be  final. 

Section  1494 — 38m.  The  department  of  horse  breeding  shall  keep  an  account 
of  all  moneys  received  and  disbursed  and  shall  make  an  annual  report  thereof. 
Said  report  shall  be  published  with  and  as  a  part  of  the  annual  report  of  the 
agricultural  experiment  station,  college  of  agriculture. 

IOWA. 

In  the  spring  of  1907  stallion  laws  similar  to  that  of  Wisconsin 
were  enacted  in  Iowa,  Minnesota,  Pennsylvania,  and  Utah. 

The  Iowa  law,  approved  March  30,  1907,  differs  from  those  of  the 
other  States  mentioned  in  that  licenses  for  stallions  other  than  pure- 
breds  are  not  required,  although  stallions  standing  for  public  service 
for  which  no  license  certificate  has  been  issued  must  be  advertised  by 
the  use  of  handbills  and  posters  with  the  words  "  Grade  Stallion '' 
immediately  preceding  or  above  the  name  of  the  animal^  in  type  not 
less  than  1  inch  in  height.  Another  marked  point  of  dissimilarity 
is  that  no  qualifications  for  soundness  in  the  stallions  standing  for 
public  service  are  required,  neither  is  any  provision  made  for  the 
recording  of  the  license  certificates  by  the  registrar  of  deeds  of  the 
county  in  which  the  stallion  is  used. 

Any  person  who  shall  fraudulently  represent  horses,  cattle,  sheep, 
or  swine  to  be  purebred,  or  who  shall  post  or  publish  any  false  pedi- 
gree or  certificate,  as  well  as  any  person  keeping  for  public  service, 
sale,  or  exchange  a  stallion  represented  to  be  purebred  without  first 
procuring  a  license  from  the  State  board  of  agriculture,  is  subject  to 
the  penalty  provided  in  this  law,  such  penalty  being  a  fine  of  not  over 
$100  or  thirty  days'  imprisonment  in  the  county  jail,  or  both. 
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MINNESOTA. 

The  Minnesota  stallion  law  closely  resembles  that  of  Wisconsin, 
but,  like  the  Utah  and  New  Jersey  laws,  provides  for  only  two  classes 
of  certificates,  one  for  purebred  and  one  for  grade  stallions.  A  vet- 
erinarian's certificate  of  soundness  is  required,  except  that  in  cases  of 
emergency  the  stallion  registration  board  is  authorized  to  grant  tem- 
porary license  certificates  upon  the  owner's  affidavit  that  to  the  best 
of  his  knowledge  and  belief  the  animal  is  free  from  all  contagious  or 
transmissible  disease  or  unsoundness.  The  issuing  of  temporary  cer- 
tificates, which  are  valid  only  until  veterinary  examination  could  rea- 
sonably be  made,  has  been  discontinued,  except  in  extreme  cases,  since 
January  1, 1908.  Section  8  provides  that "  stallions  shall  be  examined 
every  four  years  until  ten  years  of  age,  and  after  first  examination 
shall  be  exempt  from  examination  at  ten  years  of  age  or  over." 

UTAH. 

The  stallion  law  of  Utah,  which  became  effective  May  13,  1907,  is 
very  similar  to  the  Wisconsin  law,  but,  unlike  the  stallion  license 
laws  in  some  States,  provides,  in  addition  to  requiring  license  cer- 
tificates, that  every  person  in  the  State  of  Utah  complying  with  the 
provisions  of  the  act  shall  have  a  lien  on  the  mare  and  a  first  lien  upon 
the  offspring  of  such  service,  to  the  amount  of  the  agreed  service  fee. 
The  term  "  grade  "  as  used  in  the  law  applies  to  any  stallion  having 
a  purebred  sire  or  dam  registered  in  a  studbook  recognized  by  the 
United  States  Department  of  Agriculture,  and  said  grade  shall  be 
allowed  a  certificate  of  enrollment  until  January  1,  1909.  No  grades 
will  be  licensed  after  that  date. 

PENNSYLVANIA. 

The  Pennsylvania  law  regulating  the  public  service  of  stallions 
came  into  force  January  1,  1908,  and  varies  little  from  the  stallion 
law  of  Wisconsin,  except  that  in  addition  to  providing  for  the  issue 
of  a  license  certificate  it  provides  in  section  9  that  "  the  State  live- 
stock sanitary  board  is  authorized  to  establish  needful  regulations, 
and  to  provide  for  official  examination  upon  voluntary  request  from 
owners  of  stallions,  and  to  issue  certificates  of  approval  for  stallions 
that  are  approved  in  respect  to  purity  of  breeding,  soundness,  con- 
formation, breeding,  and  their  suitability  to  improve  the  horse  stock 
of  the  State." 

NEW   JERSEY. 

The  law  for  licensing  stallions  in  New  Jersey,  which  became  opera- 
tive September  1,  1908,  provides  for  the  personal  examination  by  the 
stallion  examining  and  registration  board  of  all  stallions  before  grant- 
ing them  licenses.    This  board  consists  of  three  members — the  animal 
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husbandman  of  the  State  experiment  station,  a  graduate  vetermanan, 
and  a  prominent  breeder  of  live  stock.  The  examination  is  accom- 
plished by  requiring  all  owners  of  stallions  and  jacks  used  for  public 
service  to  present  their  animals  at  the  county  seat  of  each  county,  or 
such  other  place  and  at  such  time  as  may  be  fixed  by  the  board.  Three 
insertions  in  one  or  more  newspapers  in  each  county  constitutes  a 
legal  notice  of  the  examination.  In  cases  of  emergency,  however,  the 
board  may  name  a  committee  in  each  county,  consisting  of  a  graduate 
veterinarian  and  a  practical  horseman,  which  shall  examine  all  stal- 
lions and  jacks  presented  for  examination,  and  if  passed  shall  furnish 
certificates  to  the  owners,  with  affidavits  stating  that  the  animals  are 
free  from  infectious,  contagious,  and  transmissible  diseases  as  defined 
in  the  law.  The  said  certificates,  together  with  the  necessary  papers 
relative  to  the  breeding  and  ownership  of  the  animals,  shall  then  be 
presented  to  the  secretary  of  the  board,  who  shall  issue  the  proper 
license  certificate. 

MONTANA. 

The  stallion  law  recently  passed  in  Montana  is  very  much  like  that 
of  Minnesota,  except  that  it  has  a  few  rather  important  additions. 
Provision  is  made  for  the  employment  by  the  stallion  registration 
board  of  competent  graduate  veterinarians,  to  examine  stallions  for 
soundness  at  one  or  more  points  in  each  county  in  the  State.  No 
stallion  may  receive  a  license  certificate  unless  examined  by  one  of 
the  appointed  veterinarians,  except  in  cases  of  emergency,  when  tem- 
porary licenses  will  be  issued  upon  "  affidavit  of  the  owner  that  to  the 
best  of  his  knowledge  and  belief  said  horse  or  jack  is  free  from  infec- 
tious, contagious,  or  transmissible  disease  or  unsoundness.  Tem- 
porary certificates  shall  be  valid  only  until  veterinary  examination 
can  reasonably  be  made." 

License  certificates  for  stallions  or  jacks  are  not  refused  because  of 
unsoundness  or  disease,  provided  such  animals  were  in  use  for  public 
service  at  the  time  of  the  passage  of  the  act ;  however,  "  stallions  or 
jacks  in  service  previous  to  the  passage  and  enactment  of  this  law 
shall  have  described  in  their  license  certificate  any  hereditary  disease 
or  unsoundness  referred  to  in  section  4  of  this  act,"  and  "  no  stallion 
or  jack  shall  stand  for  public  service  in  the  State  of  Montana  which  is 
deformed  or  so  badly  diseased  as  to  be  in  the  opinion  of  the  stallion 
registration  board  wholly  unfit  for  breeding  purposes,  and  said  board 
are  hereby  authorized  to  refuse  license  certificate  and  registry  for  said 
animals." 

Section  6  of  the  law  provides  that  in  all  cases  where  a  stallion  or 
jack  is  imported  into  the  State  for  breeding  purposes,  a  copy  of  a 
certificate  from  a  recognized  State  or  Federal  veterinary  officer,  certi- 
fying that  said  animal  is  free  from  the  diseases  or  unsoundness 
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specified  in  the  law,  shall  be  mailed  to  the  secretary  of  the  stallion 
i-egistration  board  at  least  ten  days  before  the  animal  is  imported.  *  It 
also  provides  that  no  stallion  or  jack  which  is  neither  purebred  nor 
grade  according  to  the  meaning  of  the  law  shall  be  imported  into  the 
State  for  breeding  purposes.  Any  railroad  company,  transportation 
company,  or  common  carrier  is  liable  to  a  penalty  if  it  transports  a 
stallion  or  jack  into  the  State  of  Montana  unaccompanied  by  a  State 
or  Federal  veterinary  certificate. 

Like  the  stallion  law  of  Utah,  provision  is  made  whereby  all  per- 
sons in  the  State  complying  with  the  law  shall  have  a  lien  upon  the 
mare  and  the  offspring  for  the  amount  of  the  service  fee. 

OREGON. 

The  stallion  license  law  of  Oregon  is  modeled  very  closely  after 
the  Wisconsin  law,  but  with  one  important  exception.  No  stallion 
owner  is  required  to  procure  a  license  certificate  for  each  stallion  or 
jack  which  he  stands  for  public  service  unless  he  so  desires.  This  is 
readily  seen  in  the  following  quotations  taken  from  the  law : 

Every  person,  firm,  or  company  standing  or  traveling  any  stallion  for  profit 
or  gain  in  this  State  may  at  his  discretion  cause  the  name,  description,  and 
pedigree  of  such  stallion  or  Jack  to  be  ^irolled  by  the  department  of  horse 
breeding  of  the  Oregon  Agricultural  College,  and  procure  a  certificate  of  such 
enrollment  from  said  department  *  *  *  The  owner  of  each  stallion  or 
Jaclc  may  malce  oath  l>efore  a  notary  public  that  such  stallion  or  jack  is  to  the 
best  of  his  Imowledge  free  from  hereditary,  contagious,  or  transmissible  un- 
soundness or  disease.  ♦  ♦  ♦  The  owner  of  any  stallion  or  Jack  standing 
for  service  in  this  State  may,  at  his  discretion,  post  or  keep  afllxed  during  the 
entire  breeding  season  copies  of  the  license  certificate  of  such  stallion  or  jack. 

IDAHO. 

The  Idaho  law,  which  became  effective  March  15,  1909,  has  some 
of  the  features  of  several  stallion  laws  of  other  States.  Any  person, 
firm,  or  company  offering  a  stallion  or  jack  for  sale  must  procure  a 
license  certificate  in  the  same  manner  as  if  the  animal  were  to  be  used 
for  public  service. 

The  veterinary  examination  is  made  by  the  State  veterinarian  or 
one  of  his  assistants,  and  his  report  is  sent  to  the  live-stock  sanitary 
board.  This  report  shall  contain  a  full  description  of  the  animal 
examined,  and  shall  be  made  in  triplicate,  one  copy  being  sent  to  the 
State  live-stock  sanitary  board,  one  furnished  to  the  owner,  and  the 
other  retained  in  the  book. 

It  is  necessary  that  a  fee  of  $10  be  paid  the  veterinary  surgeon 
before  he  makes  the  examination,  but  all  stallions  and  jacks  owned 
in  the  State  at  the  time  of  the  approval  of  the  act  shall  be  examined 
for  a  fee  of  $5,  provided  that  they  be  assembled  at  a  point  desig- 
nated by  the  State  veterinary  surgeon. 
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The  list  of  disqualifying  unsoundnesses  and  diseases,  which  differs 
somewhat  from  those  in  the  other  States,  is  as  follows:  Hemiplegia 
(roaring  or  whistling),  chorea  (stringhalt),  bone  spavin,  bog  spavin, 
ringbones,  thoroughpin,  enlarged  side  bones,  urethral  gleet,  oph- 
thalmia, cribbing,  and  curb,  when  accompanied  by  curby  hock. 
Any  marked,  faulty,  or  weak  conformation  which  is  liable  to  be 
transmitted  is  also  a  disqualification. 

Should  a  stallion  which  is  granted  a  license  certificate  have  un- 
soundnesses which  do  not  disqualify  him,  they  are  enumerated  in  the 
certificate. 

Copies  of  the  license  certificate  shall  be  posted  in  a  conspicuous 
place  on  the  main  door  leading  into  any  stable  or  public  building 
where  the  stallion  or  jack  is  kept,  whether  he  is  for  public  service  or 
for  sale. 

All  persons  complying  with  the  law  are  given  a  lien  upon  the 
mare  served  and  the  offspring,  the  same  as  in  the  Utah,  Montana, 
and  North  Dakota  laws. 

In  the  case  of  the  death  of  any  jack  or  stallion  licensed  the  owner 
is  required  to  forward  the  license  certificate  of  said  animal  to  the 
secretary  of  the  live-stock  sanitary  board. 

This  board  is  empowered  to  make  a  veterinary  examination  of  an 
animal  at  any  time  without  charge,  and  if  he  is  found  to  have  any 
of  the  diseases  or  unsoundnesses  designated  in  the  act  his  license  may 
be  revoked. 

The  penalty  for  a  violation  of  the  provisions  of  the  act  is  divided 
into  two  parts:  Anyone  using  a  stallion  or  jack  for  public  service 
without  first  procuring  a  license  is  guilty  of  a  misdemeanor  and  liable 
to  a  fine  of  not  lass  than  $25  nor  more  than  $100,  or  imprisonment 
in  the  county  jail  for  a  period  of  not  less  than  fifteen  days  nor 
more  than  thirty  days  for  each  offense.  Any  person  selling  or  dis- 
posing of  a  stallion  or  jack  in  violation  of  the  act  is  guilty  of  a 
felony  and  is  liable  to  a  fine  not  to  exceed  $600  or  imprisonment 
in  the  county  jail  not  to  exceed  one  year,  or  both  such  fine  and 
imprisonment. 

It  is  made  the  duty  of  the  county  attorney  of  the  county  in  which 
a  violation  occurs  to  conduct  all  proceedings  against  the  violators 
of  the  act. 

GENERAL  REMARKS. 

The  stallion  license  laws  of  Colorado  and  Nebraska  are  practically 
the  same  as  the  Iowa  law.  The  Nebraska  law,  however,  provides 
for  the  enrollment  of  the  stallions  by  the  professor  of  animal  hus- 
bandry of  the  University  of  Nebraska,  and'in  Colorado  the  stallions 
are  enrolled  by  the  secretary  of  state.  In  Wisconsin,  Minnesota, 
North  Dakota,  Montana,  Idaho,  and  New  Jersey  a  specific  list  of 
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infectious,  contagious,  or  transmissible  diseases  or  unsoundnesses  is 
included  in  the  law.  The  list  in  the  New  Jersey  law  is  identical 
with  that  of  Wisconsin,  but  periodic  ophthalmia  (moon  blindness), 
pulmonary  emphysema  (heaves  or  broken  wind),  bog  spavin,  and 
navicular  disease  are  not  included  in  the  laws  of  Minnesota,  North 
Dakota,  or  Montana. 

The  stallion  laws  in  all  the  States  mentioned  require  the  submis- 
sion of  certificates  of  registration  in  studbooks  certified  by  the  United 
States  Department  of  Agriculture  as  evidence  of  the  puritj^  of 
breeding  of  stallions  licensed  as  purebred,  except  that,  in  addition, 
the  Minnesota  and  North  Dakota  laws  provide  that  stallions  shall 
be  accepted  as  purebred  which  are  registered  in  studbooks  of  any 
American  studbook  or  registry  association  which  recognizes  and 
records  stallions  having  five  pure  top  crosses. 

BENEFICIAL  RESULTS  OP  LEGISLATION. 

That  the  State  stallion  laws  mark  a  distinct  step  in  advance  in  our 
horse-breeding  industry  is  hardly  to  be  questioned.  One  of  the  first 
results  of  the  operation  of  these  laws  was  to  provide  data  which 
show  the  actual  facts  with  regard  to  the  stallions  being  used  for 
breeding  purposes.  The  situation  in  Wisconsin  as  revealed  by  the 
data  collected  under  the  stallion  law  of  that  State  is  very  ably  dis- 
cussed by  Dr.  A.  S.  Alexander  in  Bulletins  141,  155,  158,  and  169  of 
the  agricultural  experiment  station  of  that  State,  and  the  Minnesota 
stallion  law  is  very  thoroughly  explained  by  Prof.  Andrew  Boss  in 
Bulletin  1  of  the  Minnesota  stallion  registration  board. 

The  Wisconsin  stallion  law  has  been  in  operation  three  years,  and 
the  data  collected  afford  a  very  good  opportunity  for  judging  as  to 
the  beneficial  effects  of  such  legislation.  Bulletin  169  of  the  Wiscon- 
sin Agricultural  Experiment  Station  states  that  1,561  grade  stallions 
were  licensed  in  1906,  and  in  1908,  when  their  certificates  should  have 
been  renewed,  it  was  found  that  553,  or  35.2  per  cent,  had  been  retired 
from  public  service.  In  addition  to  the  retiring  of  these  grade 
animals  it  was  shown  that  the  use  of  a  number  of  unsound  and  un- 
suitable purebred  sires  for  public  service  had  been  discontinued. 

A  very  important  indirect  result  of  the  licensing  of  stallions  is 
shown  in  the  following  extract  from  Bulletin  141  of  the  Wisconsin 
Agricultural  Experiment  Station: 

As  the  law  required  owners  of  purebred  stallions  to  submit  the  certificates  of 
registry  of  their  horses  for  inspection  before  license  certificates  could  be  granted, 
It  has  led  to  more  care  being  talien  In  all  matters  pertaining  to  the  recording 
of  pedigrees,  the  character  of  pedigree  registry  studbook  societies,  associations, 
and  companies;  the  correctness  of  pedigree  certificates,  and  the  proof  of  Identity 
in  case  of  aged  horses  that  have  changed  hands  many  times.  Then,  too,  it  has 
caused  discussion  In  every  blacksmith  shop,  livery  stable,  farm  barn,  and 
country  assembling  place  relative  to  the  Imiwrtance  of  pedigree,  the  i)ower  and 
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prepotency  of  pure  blood,  the  foolishness  of  breedhig  to  horses  of  mixed  breed- 
ing or  of  no  known  breeding;  the  fallacy  of  using  horses  of  poor  individual 
quality  and  character,  and  the  importance  cf  knowing  exactly  what  Is  the 
true  breeding  of  each  stallion  standing  for  public  service  throughout  the 
State. 

NUMBER  AND  QUALITY  OF  STALLIONS  IN  CERTAIN  STATES. 

Following  is  the  total  number  of  grade  and  purebred  stallions  en- 
rolled up  to  January  1,  1909,  in  each  State  where  a  stallion  license 
law  has  been  in  force  long  enough  to  furnish  any  considerable  amount 
of  data : 

Number  and  percentage  of  purebred  and  grade  stallions  for  public  service  in 
certain  States,  January  1,  1909, 


state. 


Iowa 

MiniMsota.... 
PeoDsylvaiiia. 

Utah 

WiaooDsin.... 


Total 
stallioDs. 

■  Purebred. 

Qnde. 

Number. 

Number. 

PereenL 

Number. 

PereenL 

a 

4,825 
1,210 

<U.i 

tm 

««.• 

» 2,006 

»666 

33.2 

» 1,340 

66.8 

250 

180 

73 

70 

27 

3,812 

1,511 

3P.6 

2,301 

00.4 

«  Only  purebred  stallions  are  licensed  in  Iowa ;  tbey  are  estimated  from  county 
ment  returns  to  be  oyer  50  per  cent  of  the  total. 
*  Number  licensed  during  1908  only. 
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THE  DEVELOPMENT  OF  LIVE-STOCK  SHOWS  AND  THEIR 
INFLUENCE  ON  CATTLE  BREEDING  AND  FEEDING. 

By  E.  G.  RiTZif  AH, 
Assistant  Animal  Husbandman,  Porto  Rico  Agricultural  Experiment  Station.^ 

INTRODUCTORY. 

The  increasing  interest  which  is  being  manifested  in  live-stodc 
exhibitions,  especially  those  of  national  importance,  indicates  that 
their  position  as  a  factor  in  promoting  interest  in  agriculture  and 
agricultural  education  is  becoming  more  firmly  established  each  suc- 
ceeding year.  The  national  shows  bring  together  the  stockmen 
from  all  parts  of  the  country  and  demonstrate  to  them  in  a  prac- 
tical way  the  improvement  that  may  be  accomplished  in  live-stock 
husbandry.  From  the  educational  standpoint  these  exhibitions  are 
of  great  value,  as  they  illustrate  science  applied  and  theory  put  into 
practice,  and  thus  they  have  become  essential  as  a  practical  supple- 
ment to  the  college  class  room. 

In  Great  Britain  the  breeding  shows  are  not  combined  with  the 
fat-stock  shows,  and  the  same  was  formerly  the  case  in  this  country. 
The  American  shows  now  unite  these  two  features,  because  when 
combined  they  more  fully  illustrate  the  possibilities  in  the  produc- 
tion and  improvement  of  live  stock.  The  former  represent  the 
stock-breeding  interests,  the  latter  the  stock-feeding  interests,  in- 
cluding the  finished  fat  stock  both  before  and  after  slaughter.  The 
breed  classes  represent  the  essential  characteristics  of  good  type  and 
blood,  while  the  fat  stock  illustrate  what  may  be  attained  with  good 
type  and  blood. 

Live-stock  exhibitions  have  developed  with  the  growth  of  the  live- 
stock industry  as  necessary  object  lessons  for  the  stockman,  and 
chiefly  for  this  reason  have  taken  root  at  the  centers  of  greatest  live- 
stock activity.  The  International  holds  the  same  position  among 
stock  shows  that  Chicago  holds  among  live-stock  markets,  and  the 
American  Royal,  at  Kansas  City,  represents  in  the  same  degree  the 
growing  live-stock  industry  of  the  Southwest,  while  still  another 
show  of  national  importance,  for  which  the  prospects  foreshadow  a 
successful  future,  has  made  its  appearance  at  Denver  to  represent 
the  developing  industry  of  the  Northwest.  The  territory  repre- 
sented by  the  stock  exhibited  and  competing  at  these  three  shows 

^Formerly  Assistant  Animal  Husbandman  in  the  Bureau  of  Animal  Industry. 

345 

Digitized  by  VjOOQIC 


346 


25th  REPOKT,  bureau  op  animal  INDU6TBY. 


includes  almost  every  section  of  the  country  where  stock  growing 
forms  a  prominent  part  of  agriculture,  and  in  thus  bringing  together 
in  competition  the  best  live  stock  of  the  country  they  become  of  great 
value  in  harmonizing  type  standards. 

THE  GROWTH  OF  THE  INTERNATIONAL  SHOW  AT  CHICAGO. 

Our  premier  stock  show,  the  International,  held  annually  at  Chi- 
cago, has  shown  an  unprecedented  development  in  the  nine  years  of 
its  existence.  The  number  of  entries  steadily  increased  year  by 
year  until  1907,  when  the  stock  on  exhibition  originated  in  23  States, 
1  Territory,  and  4  foreign  countries,  and  comprised  6  breeds  of  cat- 
tle, 11  of  sheep,  8  of  swine,  and  8  of  horses.  There  was  a  great 
falling  off  in  the  number  of  entries  at  the  latest  show  (1908),  but  this 
was  due  to  abnormal  causes  rather  than  lack  of  interest.  The  de- 
crease affected  meat  animals  only,  and,  as  may  be  seen  from  the  table 
below,  was  practically  wholly  confined  to  the  carload  classes  of  fat 
animals.  The  increase  in  the  number  of  horses  was  greater  than  in 
any  previous  year.  The  reduction  in  the  cattle  and  hog  entries  is 
attributed  to  the  high  price  of  com,  while  the  decrease  in  sheep 
resulted  largely  from  quarantine  regulations  because  of  the  outbreak 
of  foot-and-mouth  disease  in  Michigan,  New  York,  Pennsylvania,  and 
Maryland. 

The  following  tables  show  (1)  the  total  number  of  entries  at  the 
International  of  each  species,  annually,  since  the  commencement  of 
the  show,  and  (2)  the  entries  by  breeds,  including  the  grades,  at  the 
latest  show  (1908)  : 


Table  1. — Number 

of  animals  exhibited  at  the  International  Lire 
sitUm,   Chicago,  annually,  1900-1908, 

fitock  Expo- 

Kind  of  animals. 

1900. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

1907. 

1908. 

Cattle: 

Fat 

145 
730 

207 
858 

215 

898 



249 
831 

270 
759 

3fiO 
780 

2«7 
790 

1,065 
380 

254 
814 

1,350 
720 

360 
913 

1,425 
660 

350 

Breeding 

888 

Carloads- 
Fat 

840 

Feeding 1         

760 

Total  cattle 

a,S75 

1.0(.,5 

1.113 

1.080 

2.169 

2.  ,502 

3,i:« 

3,358 

2,848 

«''«?^t 

1 

248 

384 

3fi6 
3f>* 
400 

316 
451 

eoo 

294 

(;o3 

950 

416 

794 

1.450 

323 

Breetllng 

, 

548 

Carloads ' 

550 

Total  sheep 

1 

•»032 

1.130 

1.3f7 

1.847 

2,660 

1.421 

Swine: 

Fat 

95 

3r>i 

115 
318 

285 

319 

257 

375 

258 

Breeding 

Carloads  ...          ... 

250 

600 
919 

450 

450 

500 

aibC) 

Total  swine 

1 

4fi.*l 

535 

707 

825 

758 

Horses 

201 

2;h)  1       4ori  1       41 X 

5.5,5 

589 

(1)0 

<;35 

751 

1 

Total  animals 

; 

4,389 

5,377 

6,292 

7,478 

6  778 

o  Exclusive  of  carloads. 
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Table  2. — Number  of  anknala  ewhihited  in  single  classes  at  the  International 
Live  Stock  Exposition,  Chicago,  1908,  by  breeds. 


Cattle. 

Sheep. 

Swine.                1 

Horses. 

Breed. 

Num- 
ber. 

Breed. 

Num- 
ber. 

j 

Breed. 

Num- 

Breed. 

Num- 
ber. 

Shorthorn 

Aberdeen- Angus. . 
Hereford  . 

327 
274 
286 
68 
»3 
72 
128 

Oxford..     '.".". 

179 
66 
21 

106 
78 
44 
86 
52 
17 

117 
13 
02 

Berkshire 

Poland-China... 
Cbester-White. . 
Duroo-Jereey.... 

Tamworth 

Yorkshire 

Hampshire. 

33 
37 
28 
63 
3 
22 
28 

Percheron 

Clydeedale 

Shire 

218 
114 
171 

Qalloway 

Hampshire 

Dorset.... 

Belfdan 

115 

Red  Polled... 

Draft  in  harness 
German  Coach. . 
French  Coach... 

Hackney 

Ponies 

39 

Polled  Durham. . . 

Cheviot 

21 

Grades 

Cotswold 

Lincobi 

8 

Cheshire '        o 

23 

Leicester 

RambouiUet 

Suffolk 

Grades     . . . 

54 

42 

Total 

Grades 

Total 

Total 

1.248 

871 

Total 

258 

751 

PROMINENCE  GIVEN  TO  FAT  STOCK. 

When  the  International  show  was  organized  provision  was  made 
that  the  fat-stock  section  should  be  given  as  the  main  feature  of  the 
show,  and  notwithstanding  the  rapid  growth  in  the  breeding  exhibits 
that  department  has  maintained  the  position  intended  for  it.  The 
American  Royal,  which,  as  an  outgrowth  of  the  national  Hereford 
breed  show,  has  had  a  more  gradual  development,  is  now  rapidly 
progressing  along  the  same  lines. 

Of  the  two  general  features  of  live-stock  shows — carloads  and  in- 
dividual exhibits — the  latter  merely  illustrate  a  more  highly  special- 
ized method  of  feeding  by  which  are  shown  the  possibilities  of  meat 
production  regardless  of  cost  or  application  to  practical  conditions. 
However,  the  individual  exhibit  serves  a  useful  purpose  in  molding 
the  mental  conception  to  the  highest  ideal,  without  which  improve- 
ment is  impossible.  The  carload  lots,  on  the  other  hand,  illustrate  the 
practical  results  of  the  conditions  that  confront  the  feeder  of  fat 
stock. 

The  contest  among  the  individual  fat  animals  for  grand  champion 
honors  of  the  show  forms  one  of  the  chief  attractions  and  is  of  special 
interest  to  stockmen.  The  undue  significance  that  many  attach  to 
breed  rivalry  in  this  matter  is,  however,  of  secondary  importance  to 
the  merits  of  quality,  finish,  and  good  blood  inherent  in  the  animal, 
r^ardless  of  breed.  This  is  sufficiently  indicated  by  the  fact  that  of 
the  nine  International  show  champions  four  were  purebred  Aberdeen- 
Angus,  two  were  purebred  Herefords,  one  was  a  high-grade  Short- 
horn, another  a  grade  Angus,  and  one  was  an  animal  of  mixed  breed- 
ing. The  fact  that  three,  or  one-third,  of  the  winners  were  not  pure- 
bred is  no  discredit  to  pure  breeding,  neither  is  it  proof  of  the  still 
prevailing  idea  that  grades  are  more  easily  kept  than  purebred  ani- 
mals.   Bearing  in  mind  that  each  of  these  animals  represented  the 
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good  points  of  some  particular  breed,  it  becomes  rather  a  proof  of  the 
prepotency  of  purebred  animals  in  transmitting  their  characteristics 
to  their  offspring  even  when  mated  to  animals  of  mixed  or  unknown 
breeding.  This  emphasizes  the  necessity  of  at  least  using  purebred 
sires ;  it  is  better,  however,  to  mate  animals  in  which  the  breeding  is 
known  on  both  sides.  The  prices  paid  for  carload  lots  at  the  Inter- 
national indicate  that  there  exists  but  little  preference,  if  any,  for 
one  breed  over  another. 

A  feature  of  greater  significance  than  breed  rivalry  is  the  age 
rivalry  of  prime  beef,  indicating  the  general  trend  of  the  market  and 
the  possibilities  toward  earlier  maturity.  Of  the  nine  champions 
above  referred  to,  one  was  a  3-year-old,  five  were  2-year-olds,  one  was 
a  yearling,  and  two  were  calves. 

EARLY  MATURITY. 

Early  maturity  has  become  the  keynote  of  the  stock  shows  in  both 
breeding  and  fat  classes.  The  fact  that  in  recent  years  two  calves 
have  won  the  International  grand  championship  over  fat  steers  of 
all  ages  emphasizes  this  tendency  toward  smaller  and  younger  beef 
and  the  elimination  of  age  as  a  barrier  to  the  fitness  of  a  carcass  for 
slaughter.  It  is  of  interest  also  to  point  out  that  these  champion- 
ships were  awarded  by  British  judges,  which  seems  to  indicate  that  a 
similar  change  has  come  about  in  Great  Britain,  our  best  beef  cus- 
tomer and  source  of  fresh  blood.  The  development  of  early  growth 
and  maturity  is  one  of  the  most  striking  features  of  the  breeding 
classes  as  well.  Many  breeders,  especially  those  who  breed  common 
stock,  have  no  doubt  been  astonished  at  recent  shows  upon  seeing 
animals  not  over  12  months  of  age  weighing  1,000  pounds,  and  some- 
times even  more. 

A  comparison  of  the  International  with  its  predecessor,  the  Amer- 
ican Fat  Stock  Show,  illustrates  the  remarkable  progress  that  has 
been  made  within  the  last  thirty  years.  Of  the  total  number  of  cat- 
tle exhibited  in  the  individual  classes  by  age  at  the  latter  show  dur- 
ing the  twelve  years  from  1878  to  1889,  approximately  3  per  cent 
were  4  years  old  or  over,  29  per  cent  were  3  years  and  under  4, 
30  per  cent  were  2  years  and  under  3,  28  per  cent  were  1  year  and 
under  2,  and  only  10  per  cent  were  under  1  year  of  age.  To  sum  up, 
approximately  62  per  cent  were  over  2  years  of  age  and  38  per  cent 
under  2  years  of  age.  Nowadays  these  conditions  are  more  than  re- 
versed, as  in  the  International  of  1906,  which  may  be  taken  as  repre- 
sentative of  recent  shows,  only  28  per  cent  were  2  years  old  or  over, 
and  72  per  cent  were  under  2  years  of  age. 

Progress  in  the  development  of  early  maturity  in  sheep  and  swine 
has  been  no  less  marked,  and  conditions  in  these  two  classes  of  stock 
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at  live-stock  expositions  probably  more  nearly  approach  actual  mar- 
ket conditions  than  is  the  case  with  cattle. 

THE  PARAMOUNT  IMPORTANCE  OF  QUALITY. 

The  remarkable  improvement  in  the  quality  of  the  exhibits  is  a 
noticeable  feature  of  modem  live-stock  shows.  Regarding  this  fea- 
ture of  the  improvement,  Mr.  B.  H.  Heide,  general  superintendent 
of  the  International  Live-stock  Exposition,  says : 

It  is  the  opinion  of  everyone  famiUar  with  the  cliaracter  and  quality  of  the  live 
stock  exhibited  at  the  different  expositions  tliat  there  has  been  a  decided  im- 
provement in  quaUty  from  year  to  year.  The  so-called  "  tail-ender  "  has  been 
practically  eliminated  from  our  exposition,  and  only  the  cream  of  the  live-stock 
world  is  brought  here,  making  it  truly  a  show  of  champions  and  the  supreme 
court  of  the  live-stock  industry. 

The  general  tendency  is  toward  an  increase  in  the  number  of 
exhibitors  and  a  decrease  in  the  numerical  size  of  their  exhibits, 
although  this  is  probably  more  characteristic  of  the  breed  classes 
than  of  the  fat-stock  classes.  Special  comment  has  been  made  on 
the  improvement  of  quality  in  horses  exhibited  at  the  International, 
the  most  gratifying  result  of  this  improvement  being  the  strong 
showing  made  by  American-bred  animals  against  the  foreign-bred 
exhibits. 

Quality  in  meat  animals  is  a  factor  which  is  closely  related  to  early 
maturity.  It  was  not  much  more  than  a  decade  ago  when  the 
American  Fat  Stock  Show  provided  classes  for  "  heaviest  fat  steer," 
"heaviest  fat  sheep,"  and  "heaviest  fat  hog."  All  this  is  now 
changed,  and  size  of  the  carcass  or  animal  is  of  secondary  importance 
in  the  show  ring  to  the  quality  of  the  meat  as  indicated  to  the  touch 
by  firmness  and  depth  of  natural  flesh.  This  has  frequently  been 
demonstrated  by  the  choice  of  young  animals  for  the  cattle  champion- 
ship and  by  placing  the  little  Southdown  above  all  other  breeds  and 
grades  in  the  sheep  classes.  In  the  carcass  test  of  cattle  at  a  recent 
International,  first  place  was  awarded  to  an  animal  156  pounds  below 
the  average  weight  of  the  whole  class,  and  in  the  yearling  class  the 
winner  was  158  pounds  below  the  average  weight  of  its  class,  indi- 
cating that  something  other  than  mere  size  or  weight  was  first  in 
demand.  The  same  thing  was  exemplified  with  the  sheep,  since  out 
of  six  prizes  awarded  in  the  carcass  test  three  were  won  by  South- 
downs  and  two  by  Southdown  grades. 

Nine  years  ago,  the  year  of  the  first  International,  the  annual  live- 
stock report  of  the  Union  Stock  Yard  and  Transit  Company,  of 
Chicago,  contained  the  following  concerning  the  tendency  in  the 
meat  trade  at  that  period : 

It  has  developed  that  consumers  and  meat  dealers  everywhere  demand  more 
meat  and  less  tallow  in  the  beef  they  buy — more  flesh  and  less  fat  in  meat  of 
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all  klDda  Hereafter  producers  of  meat  animals  must  look  more  to  the  develop- 
ment of  muscle  than  heretofore.  This  means  not  only  that  they  must  feed  a 
greater  proportion  of  muscle-making  feeds  than  customary  in  the  past,  but  also 
that  the  animals  must  have  at  all  times  while  growing  and  lieing  fed  for  market 
sufficient  exercise  to  develop  their  muscles,  together  with  ample  feed  from  the 
day  of  their  birth,  so  as  to  grow  naturally  on  their  frames  the  alternate  layers 
of  muscle  and  fat  so  much  desired  in  the  dressed  carcass. 

Another  phase  of  economy  from  the  consumer's  point  of  view  was 
recently  presented  in  the  following  statement  by  one  of  Chicago's 
most  prominent  retail  dealers: 

Nine  out  of  ten  buyers  who  come  into  the  good  markets  of  Chicago  or  any 
other  city  call  for  a  steak  that  will  not  exceed  3  pounds,  most  of  them  not 
more  than  2  pounds.  As  to  the  roasts,  they  want  a  four-rib  roast.  The  latter 
(referring  to  fa t~ yearling  beeves)  cuts  up  much  better,  giving  oflf  more  and 
handier  slices  for  serving  the  family  than  the  big  roast.  A  four-rib  roast  from 
a  yearling  bullock  will  weigh  not  much  more  than  a  two-rib  roast  from  a  big, 
thick  l>eef,  and  it  looks  and  handles  much  better.  Same  with  steak.  A  steak 
of  the  right  thickness  cut  from  a  big- weight  carcass  is  too  heavy  for  the  use  of 
most  any  family.  The  handy  little  yearling  gives  just  the  right  kind  of  a 
steak  for  the  family  of  ordinary  size. 

During  the  colder  seasons  of  the  year  the  demand  is  generally  in 
favor  of  heavier  cattle  than  during  the  warm  seasons.  Even  cattle 
weighing  from  1,500  pounds  up  occasionally  bring  good  prices,  there 
being  a  small  demand  for  them  throughout  the  year  to  supply  a 
special  hotel  trade,  but  at  the  present  time  the  supply  of  these  more 
often  exceeds  the  demand  than  in  the  well-finished  smaller  classes 
which  serve  an  all-round  purpose. 

The  superiority  of  the  early-matured  and  medium-sized  animal 
may  be  shown  in  a  practical  way  by  quoting  the  average  prices  brought 
on  the  open  market  by  the  carload  lots  of  fat  cattle  at  the  Inter- 
national shows  of  1906  to  1908,  arranged  according  to  weight.  They 
were  as  follows: 


Table  3.- 


-Average  priccn  nf  /thaw  strerif  in  carload  classes  sold  at  auction  at 
Chicago,  arranged  according  to  weight,  1906  to  1908. 


1906. 


Weight  dasslflcation  (pounds). 


Number 

of 

I  carloads. 


960-1,000. 
1,000-1,100. 
1,100-1,200. 
1,200-1,300. 
1,300-1.400. 
1.400-1,500. 
1,500-I,H00. 
1,^)0-1.700. 
1.700  1.800. 
1,800-1,900. 


Total  loads  and  grand  average. 


74 


Average  I  dumber 
P^<»-      carloads. 


17.32 
7.70 
8.42  I 
7.83  ! 
7.70 
8.70 
8.34 
7.87 
7.77  , 


8.12  I 


93 


1908. 


Average    dumber 
P'i^^      cariSkds. 


S5.98 
6.30 
6.48 
6.66 
6.68 
6.38 
6.55 
6.41 
6.40 
6.40 


6.48 


Average 
price. 


53 


$7.70 
&94 
0.08 
9.65 
8.63 
9.00 
a77 
8.81 
8.57 


9.00 
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The  low  prices  obtained  in  1907  are  explained  by  the  financial 
panic,  which  toward  the  close  of  that  year  had  brought  the  live-stock 
market  to  its  lowest  ebb.  It  may  be  mentioned  that  the  extreme 
range  of  the  prices  at  the  above  sales  was  $6.60  to  $17  in  1906, 
$5.65  to  $8  in  1907,  and  $7.20  to  $13  in  1908.  The  unusually  large 
range  in  1906  is  explained  by  the  fact  that  a  fancy  price  was  paid 
for  the  grand  champion  load  that  year,  while  in  1907  current  market 
prices  prevailed  owing  to  the  financial  depression,  and  in  1908, 
although  the  grand  champion  load  only  brought  $11,  the  champion 
yearlings  were  bid  up  to  $13. 

It  will  be  seen  that  in  general  the  highest  prices  were  secured  by 
the  three  medium-weight  classes  ranging  from  1,100  to  1,400  pounds. 

In  1906  the  high  figures  continued  up  to  1,600  pounds,  caused, 
however,  by  special  prices  paid  for  champion  loads. 

CARLOAD  EXHIBITS. 

Carload  lots  comprising  15  animals  per  carload  is  one  of  the  inno- 
vations introduced  at  the  big  shows  in  order  to  comply  with  the  prac- 
tical conditions  under  which  the  stockman  works.  The  remarkable 
growth  of  this  section  indicates  that  its  practical  features  have 
effected  considerable  improvement  over  previous  methods  and  have 
helped  to  produce  a  better  class  of  market  stock. 

A  carload  of  fat  cattle,  although  judged  as  a  unit,  is  composed  of 
a  collection  of  units.  While  it  may  be  a  comparatively  easy  matter 
to  feed  a  single  animal  so  as  to  develop  in  it  the  highest  qualities 
demanded  by  the  market,  it  is  an  entirely  different  proposition  to 
develop  that  same  standard  of  excellence  uniformly  in  a  number  of 
animals.  There  are  four  main  features  which  always  characterize  a 
high-class  carload  exhibit  of  fat  stock,  namely,  (1)  finish,  (2)  type, 
(3)  breeding,  (4)  uniformity.    Each  of  these  will  be  briefly  discussed : 

FINISH. 

From  the  market  point  of  view,  finish  is  the  most  necessary  quali- 
fication to  win  honors  in  the  show  ring,  because  it  is  the  most  essential 
from  the  butcher's  point  of  view ;  thus  animals  possessing  it  bring  the 
highest  price  on  the  open  competitive  market.  It  is  necessary  to  use 
the  hands  as  well  as  the  eye  in  order  to  determine  fully  the  compara- 
tive merits  of  the  various  exhibits  regarding  this  quality.  An  animal 
may  have  been  fed  beyond  the  point  of  full  bloom  that  constitutes  an 
ideal  finished  condition,  in  which  case  it  has  become  soft ;  or  it  may 
not  have  been  developed  up  to  that  point,  in  which  case  it  would  be 
too  firm,  a  condition  which  is  equally  undesirable.  The  tendency  of 
the  average  run  of  stock  on  the  market,  especially  cattle  and  sheep, 
is  generally  in  the  latter  direction. 
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TYPE. 

Type  refers  principally  to  the  relative  form  and  proportion  of 
parts,  or,  in  other  words,  to  the  conformation  of  the  animal ;  however, 
broadly  speaking,  it  includes  quality,  which  is  recognized  as  one  of  the  . 
necessary  attributes  of  the  highest  type  of  meat-producing  animal. 
Curtiss,  speaking  of  type  as  an  individual  rather  than  a  breed  char- 
acteristic, describes  it  as  follows : 

These  animals,  though  representing  different  breeds,  present  that  compactness 
of  form,  thiclcness,  and  substance,  together  with  superior  finish  and  quality, 
coupled  with  an  inherent  aptitude  to  lay  on  flesh  thickly  and  evenly,  that  always 
characterizes  the  beef  animal  of  outstanding  merit 

One  of  the  objects  of  live-stock  expositions  is  to  harmonize  the 
ideas  of  producers,  especially  in  the  development  of  type,  and  thereby 
to  encourage  improvement  solely  with  a  view  to  profit.  There  is 
always  a  general  tendency  for  breeders  to  diverge  from  a  uniform 
standard.  Many  of  them  follow  the  dictates  of  their  own  desires  in 
an  endeavor  to  establish  types  to  suit  their  own  fancy.  Too  often  in 
the  past  it  has  been  true  that  the  perpetuation  of  breed  or  family 
characteristics  of  minor  importance  have  been  deemed  of  more  value 
than  type.  Breeders  of  unimproved  stock  have  kept  on  breeding  with 
almost  entire  disregard  to  an  accepted  standard  of  type,  or  at  least 
without  any  lucid  idea  concerning  the  essential  characteristics  that 
compose  it.  The  markets  recognize  but  one  type  of  animal  as  the 
most  profitable  for  meat  production,  and  prices  are  determined  ac- 
cording to  the  degree  with  which  they  approach  this  type,  other  con- 
ditions being  equal.  There  exists,  therefore,  a  direct  relation  between 
the  type  of  the  various  meat-producing  animals  and  their  value. 
While  perfection  in  type  may  perhaps  never  be  attained,  a  more  or 
less  near  approach  to  it  will  be  seen  in  all  ptize-winning  exhibits. 
It  is  interesting  to  note  also  how  on  the  one  hand  animals  of  different 
breeds  will  resemble  each  other  in  this  respect,  and  on  the  other 
hand  what  a  wide  difference  in  type  may  exist  between  animals  within 
the  same  breed. 

A  study  of  type  in  the  carload  lots  is  perhaps  more  instructive  and 
useful  than  any  other  feature  of  stock  shows,  owing  to  the  practical 
nature  of  this  part  of  the  exhibits.  Cattle,  for  example,  are  fed 
under  practical  conditions  and  judged  on  their  utility  for  slaughter, 
the  merits  of  this  judging  being  further  verified  by  their  sale  at  auc- 
tion. The  addition  of  a  class  at  the  International  in  which  the  same 
cattle  are  shown  as  feeders  one  year  and  as  fat  cattle  the  next  year 
affords  a  practical  demonstration  of  real  merit  in  which  the  value 
of  type  plays  a  prominent  part. 

BREEDING. 

Breeding  in  an  animal  is  much  the  same  as  in  human  beings, 
namely,  it  implies  an  ancestry  from  which  some  characteristics  have 
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been  inherited  which  are  superior  to  those  found  in  ordinary  indi- 
viduals. Good  breeding,  or  improved  breeding,  is  the  result  of  years 
of  careful,  systematic  work  in  the  selection  of  breeding  stock  with 
a  definite  purpose  of  intensifying  and  perpetuating  certain  superior 
qualities  and  characteristics.  When  these  characteristics  have  be- 
come firmly  established  the  result  generally  is  a  new  breed.  An 
animal  need  not  be  purebred,  however,  in  order  to  show  good  breed- 
ing. Owing  to  the  prepotency  of  purebred  sires,  grades  are  often 
produced  which  possess  all  the  superior  points  of  excellence  of  pure- 
bred animals.  A  notable  example  of  this  was  Roan  King,  the  grand 
champion  of  the  1907  International.  This  steer  was  by  a  well-known 
Shorthorn  sire  out  of  a  common  cow  of  no  particular  breeding,  yet 
Roan  King  inherited  from  his  sire  all  the  best  characteristics  of  the 
Shorthorn  blood. 

An  equally  strong  example  of  good  breeding  is  found  in  the  range 
exhibits,  where  the  continued  use  of  purebred  sires  has  brought  about 
a  remarkable  transformation.  The  former  long-horned  range  steer 
has  been  changed  to  an  animal  that  now  rivals  the  purebred  stock 
of  the  eastern  farm  for  championship  honors  in  the  show  ring  as  well 
as  for  market-topping  records.  One  can  not  view  the  carload  lots 
of  cattle  at  the  great  stock  centers  without  being  impressed  by  the 
evidence  of  good  breeding,  and  there  remains  hardly  any  reason  for 
doubt  that  the  continued  successes  at  shows  of  improved  breeds  of 
stock  over  the  common  kinds  has  been  a  strong  incentive  to  general 
improvement  in  breeding. 

DNiFORMrrr. 

Uniformity  is  a  characteristic  that  marks  every  first-class  carload 
exhibit.  It  is  a  characteristic  which  applies  equally  to  breed,  type, 
and  finish,  and  it  has  a  direct  bearing  on  market  prices.  At  long- 
range  observation  it  is  most  apparent  in  color,  which,  together  with 
markings,  constitutes  a  reasonable  amount  of  evidence  of  the  breed- 
ing of  the  animals.  It  is  in  type,  however,  that  uniformity  sets  off 
a  good  load  of  stock,  this  being  the  index  to  the  animals'  value  as 
meat  producers. 

SHORT-FED  CATTLE. 

Every  now  and  then  new  conditions  arise  with  which  the  average 
stockman  is  more  or  less  unfamiliar,  and  wherever  possible  it  has  been 
the  aim  of  the  premier  shows  to  encourage  exhibition  and  competi- 
tion along  these  lines  in  order  to  throw  light  on  the  best  way  of 
overcoming  new  obstacles. 

With  the  passing  of  the  range  and  the  development  of  the  country 
toward  general  farming  conditions  there  has  gradually  come  about 
a  narrowing  of  prices  between  feeder  cattle  and  fat  cattle.    As  a  re- 
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suit,  feeders  often  find  that  the  high  prices  of  feed — especially  com — 
makes  feeding  periods  lasting  one  hundred  and  eighty  days  and 
longer  unprofitable.  Furthermore,  the  profits  made  in  a  good  feed- 
mg  season  are  often  entirely  offset  by  losses  in  a  poor  feeding  season.  • 

Experiment  stations  have  begun  to  study  methods  of  overcoming 
this  by  testing  the  feasibility  of  shortening  the  feeding  period  with- 
out sending  the  stock  to  market  in  a  half-fat  condition.  The  first 
exhibit  in  short-fed  cattle  was  seen  at  the  International  in  1907  and 
created  no  small  amount  of  interest.  It  was  marked  by  a  small  be- 
ginning, consisting  of  only  three  entries,  but  the  results  attained  by 
the  first-prize  entry  were  so  striking  that  very  likely  more  attention 
will  be  given  to  it  in  the  future,  as  the  conditions  under  which  short 
feeding  periods  can  be  resorted  to  have  been  plainly  demonstrated. 

The  prize  exhibit  referred  to  were  high-grade  Ilerefords  of  excep- 
tional good  quality  and  breeding,  and  when  started  on  the  feeding 
period  for  the  show  they  were  in  good  grass-fed  condition.  The 
period  of  feeding  was  ninety  days,  which  is  only  about  one-half  the 
time  that  feeders  generally  find  necessary  to  fatten  cattle  for  market, 
yet  they  brought  $6.45  per  hundred  pounds,  or  only  $1.55  less  than 
was  realized  by  the  grand  champion  carload,  and  only  3  cents  below 
the  average  of  all  the  carloads  of  fat  cattle  sold,  none  of  which,  it 
is  safe  to  say,  had  been  on  feed  under  one  hundred  and  eighty  days, 
and  some  probably  up  to  one  year.  It  may  reasonably  be  inferred 
from  this  that  cattle  can  be  put  into  good  marketable  condition  and 
at  a  materially  reduced  expense  of  feed  in  a  comparatively  short 
period  of  time  if  they  are  well  bred,  of  good  quality,  and  in  pretty 
good  condition  at  the  start. 

CARCASS  COMPETITIONS. 

The  carcass  competition  is  a  natural  supplement  to  a  fat-stock  exhi- 
bition, since  it  alone  gives  the  true  value  of  an  animal  so  far  as  the 
meat  dealer  is  concerned.  In  judging  a  fat  animal  on  foot  the  main 
object  therefore  is  to  arrive  as  nearly  as  possible  at  the  results  that 
would  be  obtained  in  a  carcass  test.  Owing  to  the  present  methods  of 
dealing  in  our  live-stock  markets  the  judging  of  live  stock  on  foot  is 
an  absolute  commercial  essential  to  dealers,  and  producers  of  fat 
stock  also  rely  entirely  on  external  inferences  to  determine  fitness  for 
slaughter.  Awards  in  dressed-meat  classes  often  vary,  however,  from 
the  relative  placing  of  the  same  animal  alive.  The  judging  of  live 
animals  is  necessarily  influenced  to  a  certain  extent  by  general  char- 
acteristics, such  as  breeding,  symmetry,  constitution,  etc.,  which  con- 
siderations are  entirely  lost  in  the  dressed  carcass,  while  on  the  other 
hand  a  dressed  carcass  may  prove  an  exception  to  reasonable  expecta- 
tions as  regards  color  of  the  meat,  amount  of  internal  waste  fat,  or 
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relative  weight  of  cuts;  thus  there  often  results  a  variance  of  opinion 
on  the  merits  of  an  animal  when  judged  before  and  after  slaughter. 
It  is  only  from  continued  study  in  the  comparison  of  the  results  of 
these  two  methods  of  judging  that  one  can  become  perfectly  familiar 
with  the  true  value  of  external  indications. 

It  would  appear,  however,  that  the  average  show  beast  is  still  some- 
what too  fat  to  be  the  most  profitable  for  the  general  trade,  and  that 
the  judging  of  animals  on  foot  has  yet  to  be  sufficiently  harmonized 
with  the  judging  of  the  carcass.  These  two  points  were  amply  demon- 
strated in  the  slaughter  test  at  the  1908  International.  "With  the 
laudable  view  of  increasing  the  educational  value  of  the  carcass  com- 
petitions the  animals  entered  in  the  two  slaughter  classes  at  this 
show  were  first  judged  on  foot  {from,  the  killing  standpoint)  by 
one  of  the  best  known  judges  of  butcher  cattle,  and  after  slaughter 
another  expert  placed  the  carcasses  in  order  of  merit  from  the  point 
of  view  of  the  practical  butcher.  There  were  five  prizes  in  each  of  the 
two  classes. 

Of  the  2-year-olds,  the  first,  second,  and  third  prize  winners,  alive, 
were  not  in  the  money  at  all  after  slaughter,  the  remaining  two  being 
placed  second  and  fifth,  respectively,  by  the  carcass  judge.  It  was  a 
similar  story  with  the  yearlings,  the  first,  third,  and  fourth  alive  not 
receiving  any  mention  after  slaughter.  Thus,  of  the  ten  prize  win- 
ners on  foot  only  four  were  recognized  when  placed  on  the  block. 

It  is  true  that  the  carcass  judge  leaned  strongly  to  the  type  of  steer 
that  would  cut  up  best  for  the  general  trade  rather  than  for  the 
limited  special  trade,  and  therefore  favored  carcasses  yielding  the 
maximum  amount  of  edible  meat  with  just  sufficient  marbling  to 
make  them  tender  and  without  excessive  outside  fat.  It  was  stated, 
however,  that  the  judge  of  the  live  classes  also  criticised  and  rejected 
some  likely  candidates  because  of  their  being  too  fat. 

In  any  event,  after  making  allowance  for  the  individuality  of  the 
judges,  it  appears  evident  that  there  is  at  present  too  great  a  dis- 
crepancy between  expert  opinion  regarding  the  merits  of  a  body  of 
beef  before  and  after  slaughter. 

It  is  unfortunate  that  less  interest  appears  to  be  taken  in  the  car- 
cass demonstrations  at  the  great  shows  than  in  other  competitions. 
It  would  be  of  great  value  to  all  stockmen  to  make  a  close  study  of 
the  carcass  tests  at  every  opportunity,  after  first,  however,  forming  an 
opinion  of  th«  animals  alive;  they  may  thus  verify  their  judgment 
in  a  practical  way. 

At  present  the  carcass  test  is  a  very  limited  proceeding,  being  car- 
ried out  on  a  small  number  of  animals  from  individual  exhibits,  and 
it  is  to  be  regretted  that  more  details  regarding  this  and  other  prac- 
tical features  of  the  shows  are  not  published  in  the  trade  papers.  In 
this  respect  British  stockmen  are  more  fortunate,  since  one  of  the 
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commendable  features  of  the  Smithfield  fat-stock  show  is  the  publica- 
tion of  details  of  almost  every  animal  exhibited  regarding  its  age, 
weight,  gains  made,  and  slaughter  value  (dressed  weight).  A  similar 
publicity  of  details  on  the  averages  of  carload  lots,  if  possible,  witti 
some  information  as  to  character  and  amount  of  feed  consumed  and 
effect  of  feed  on  the  meat,  and  a  statement  regarding  the  management 
of  the  exhibit  during  the  course  of  preparation,  would  undoubtedly 
be  of  great  value  and  interest  to  readers. 

Our  stock  raisers  who  visit  the  shows  have  little  difficulty  in  prop- 
erly appreciating  the  merits  of  the  high-class  exhibits,  yet  for  lack 
of  detailed  information  as  to  how  such  results  are  accomplished 
they  are  apt  to  carry  away  the  false  impression  that  such  exhibits  can 
be  produced  only  at  a  cost  that  would  mean  a  loss  from  the  commer- 
cial standpoint,  and  so  the  object  lesson  has  little  value  for  them. 
However,  with  the  present  progressive  development  of  live-stock 
shows  it  can  reasonably  be  expected  that  such  additional  information 
will  eventually  be  available  to  the  public. 
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THE  VALUE  OF  THE  POULTRY  SHOW.« 

By  Rob  R.  Slocum, 
Poultry  Assistant,  Animal  Husbandry  Office. 

Broadly  speaking,  we  may  consider  the  value  of  the  poultry  show 
to  those  participating  and  to  others  as  falling  under  three  heads:  (1) 
Educational,  (2)  commercial,  (3)  social.  But  before  discussing 
these  various  values  it  may  be  of  interest  to  give  some  consideration 
first  to  the  different  classes  or  groups  of  people  that  generally  fre- 
quent poultry  shows. 

THE  PATRONS  OF  POULTRY  SHOWS. 

In  attending  a  good-sized  representative  show  for  the  first  time  one 
is  struck  almost  as  forcibly  by  the  number  and  variety  of  types  of 
human  beings  present  as  by  the  niunber  and  variety  of  poultry. 
Here  we  find  persons  of  all  classes  and  all  stations  in  life,  side  by 
side,  on  a  footing  of  equality  and  with  a  fraternal  feeling  aroused 
by  the  common  admiration  for  poultry.  Compared  with  other 
branches  of  live  stock  the  poultry  industry  is  fortunate  because  of 
the  fact  that  more  persons  are  interested  in  it  than  in  any  of  the 
others. 

We  find  the  crowd  enjoying  the  show  to  be  mostly  composed  of  the 
following  three  classes — fanciers,  transient  visitors,  and  plain  or 
utility  poultrymen.  The  fanciers  comprise  the  exhibitors  at  the  show, 
while  there  are  many  others  actively  engaged  in  the  fancy  business 
who  either  as  a  matter  of  business  or  for  pleasure  are  attending  the 
show  although  not  exhibiting.  This  class  is  one  of  the  largest  and 
undoubtedly  the  most  interested  group.  The  transient  visitors  make 
up,  perhaps,  the  most  numerous  of  the  three  groups.  This  class  is 
usually  quite  composite  in  character,  including  mostly  city  dwellers, 
many  of  whom  have  kept  or  are  keeping  a  few  hens  and  who  are  con- 
sequently interested,  and  others  who  are  interested  in  but  a  casual  way 
and  who  attend  the  show  largely  out  of  curiosity.  The  third  class — 
the  poultrymen — the  writer  believes  to  be  by  far  the  smallest,  a  condi- 
tion which  is,  to  say  the  least,  deplorable.  This  group  includes  a  few 
farmers  who  keep  a  few  hens  and  who  have  happened  to  be  in  the  city 
at  the  time  of  the  show ;  also  a  few  exclusive  poultrymen  who  keep 

«  This  article  is  based  on  a  paper  read  during  the  Washington  Poultry  Show, 
January  29,  1909. 
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hens  for  eggs  or  meat  alone  and  pay  no  attention  to  fancy  points  or,  in 
many  cases,  even  to  whether  their  stock  is  purebred.  These  men  must 
attend  largely  out  of  curiosity,  for  aside  from  the  industrial  exhibits 
there  can  be  little  benefit  from  their  standpoint  to  be  derived  from  a 
modem  poultry  show.  This,  as  will  be  pointed  out  later,  is  not 
exactly  the  fault  of  the  show,  but  rather  of  the  state  of  the  industry. 
It  is  possible,  however,  that  something  can  be  done  to  bind  together 
more  closely  the  interests  of  the  purely  utility  poultryman  and  the 
poultry  fancier,  a  condition  which  could  hardly  fail  to  be  an  improve- 
ment and  an  advantage  and  a  consummation  greatly  to  be  desired. 

There  is  still  another  fairly  large  group  of  show  patrons  which  is 
composed  of  dealers  and  manufacturers  of  poultry  appliances  and  of 
poultry  journalists.  The  members  of  this  group  attend,  presumably, 
both  for  business  reasons  and  for  pleasure. 

EDUCATIONAL  VALUE  OF  POULTRY  SHOWS. 

The  educational  value  of  the  poultry  show  to  the  fancier,  and 
particularly  to  the  beginner,  can  not  be  overestimated.  A  study  of  the 
standard  or  other  descriptions  without  the  opportunity  to  see  live 
specimens  could  jiever  give  the  clear,  concise  conception  of  a  variety 
which  the  poultry  show  with  its  numerous  well-bred  birds  creates.  Nor 
is  this  benefit  lost  to  the  experienced  fancier,  for  every  opportunity 
which  he  gets  to  see  the  birds  of  his  competitors  and  to  meet  and  ex- 
change ideas  with  his  fellow -breeders  is  of  direct  educational  value. 
After  all,  poultry  breeding,  like  all  other  live-stock  breeding,  follows 
certain  fashions,  which  are  constantly  changing  more  or  less  slowly, 
and  for  this  reason  the  fancier  who  never  visits  the  poultry  show  and 
never  has  opportunity  to  observe  other  men's  stock  can  scarcely  expect 
to  keep  abreast  of  these  fashions  in  birds.  To  the  fanciers,  therefore, 
both  old  and  new,  the  poultry  show  is  a  liberal  education,  and  in  some 
sense  a  necessity. 

To  those  not  particularly  familiar  with  poultry  and  who  attend  the 
show  largely  from  curiosity  the  exhibition  has  also  a  distinct  educa- 
tional value.  It  opens  their  eyes  to  the  extent  and  degree  to  which 
poultry  breeding  has  been  carried,  and  brings  a  realization  of  the  im- 
portance of  the  industry.  In  this  relation  the  show  has  a  direct  value 
to  the  industry  in  arousing  interest  in  poultry  breeding  and  in  gaining 
many  new  recruits. 

To  the  plain  or  utility  poultry  man  the  show  has,  of  course,  an  edu- 
<;ational  value.  It  may  open  his  eyes  to  the  value  of  purebred  stock 
as  compared  with  scrub  or  mongrel  stock,  though  here  it  would  seem 
to  fail  somewhat  in  its  possibilities.  The  writer  has  been  informed, 
however,  that  this  educational  influence  is  felt  in  the  increasing  diffi- 
culty which  is  met  by  fanciers  in  selling  cull  stock.  The  industrial 
exhibits  are  also  valuable  to  the  poultry  man,  quite  as  much  so,  in  fact, 


Digitized  by 


Google 


THE  VALUE  OP  THE  POULTRY  SHOW.  359 

as  to  the  fancier.  To  this  class  the  show  should  have  a  much  more  far- 
reaching  effect  than  at  present  exists,  and  it  is  in  this  respect  that 
reforms  should  be  initiated. 

POULTRY   INSTITUTES. 

Any  discussion  of  the  educational  value  would  be  incomplete  with- 
out mentioning  the  recent  very  general  adoption  of  the  plan  of  hold- 
ing institutes  in  conjunction  with  poultry  shows.  These  so  far  have 
seemed  to  prove  quite  satisfactory,  and  the  demand  for  them  seems 
to  be  increasing. 

The  American  Poultry  Association  has  put  itself  on  record  as  en- 
couraging the  holding  of  these  institutes,  and  has  thus  done  a  valu- 
able piece  of  work. 

The  publicity  given  to  the  poultry  show  has  also  a  salutary  effect 
on  the  industry  by  keeping  it  in  the  public  view  and  bringing  to  the 
realization  of  the  people  as  a  whole  the  vastness  of  the  industry  and 
its  widespread  interest  among  all  classes.  While  hard  to  show  as  a 
concrete  benefit,  this  value  is  nevertheless  very  definite  and  very  real, 
and  the  industry  as  a  whole  owes  much  to  the  show  as  a  result. 

COMMERCIAL  VALUE. 

The  commercial  value  of  poultry  shows  is  principally  manifest  in 
the  case  of  the  fanciers  and  dealers  in  poultry  supplies  and  the  pub- 
lishers of  poultry  literature.  Here  the  fancier  may  show  the  most 
finished  result  of  his  labors,  and  because  of  many  appreciative  ob- 
servers obtain  adequate  prices  for  such  as  he  has  for  sale.  The  show 
serves  as  a  market  where  the  producer  of  the  best  brings  his  wares, 
and  where  those  looking  for  the  best  and  ready  to  pay  for  it  come 
with  the  intention  of  buying.  Without  such  shows,  sales  for  large 
sums,  such  as  we  now  commonly  hear  of,  would  be  of  infrequent  oc- 
currence, and  would  probably  never  have  reached  the  present  prices. 
Much*  of  the  fanciers'  most  lucrative  trade  may  be  traced  to  these 
shows.  A  prominent  breeder  recently  stated  that  he  could  trace 
$12,000  worth  of  business  during  the  past  year  directly  to  a  single 
large  show.    The  poultry  show  certainly  does  not  fail  in  this  respect. 

The  dealer  in  supplies  and  the  publishers  have  the  opportunity  to 
exhibit  their  wares  in  a  complete  state  to  a  very  large  number  of 
interested  persons,  and  in  this  way  bring  about  the  introduction  of 
many  excellent  devices  and  the  circulation  of  much  valuable  informa- 
tion more  quickly  than  would  otherwise  be  possible.  Needless  to  say 
this  is  a  great  benefit  to  dealers  and  to  the  poultry  public  as  well. 

To  the  plain  or  utility  poultry  man,  however,  the  commercial  value 
is  below  what  it  should  be.  Certainly  some  sales  of  this  character 
are  made  and  some  business  is  thus  obtained,  but  this  is  far  below 
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what  would  seem  possible,  and  improvement  in  this  respect  can  only 
be  brought  about  by  emphasizing  the  utility  attraction  of  the  show. 

SOCIAL  VALUE. 

This  phase  of  the  poultry  show  has  been  mentioned.  There  is,  of 
course,  no  concrete  way  of  measuring  this  value,  but  it  is  well  recog- 
nized that  much  pleasure  and  benefit  of  a  social  character  is  always 
obtained  where  a  body  of  men  with  similar  interests  meet  and  have 
an  opportunity  to  get  in  touch  with  one  another.  It  is  hardly  neces- 
sary to  enlarge  upon  this  subject;  anyone  who  has  ever  attended  a 
poultry  show  must  have  felt  this  influence  strongly. 

SHORTCOMINGS. 
FAILURE   TO   EMPHASIZE   SUFFICIENTLY  THE   UTILITY   SmE. 

So  far  we  have  dealt  largely  with  the  advantages  of  the  poultry 
show,  which  are  undoubtedly  great  and  scarcely  possible  of  overes- 
timation.  At  the  same  time  it  has  certain  shortcomings  and  in  cer- 
tain respects  fails  to  perform  much  good  of  which  it  would  appear 
capable.  The  greatest  of  these  shortcomings,  and  perhaps  the  only 
one  of  importance,  is  the  failure  to  emphasize  sufficiently  the  utility 
side  of  the  industry  and  to  provide  the  same  advantages  both  educa- 
tional and  commercial  for  the  plain  poultryman  that  it  does  for  the 
fancier. 

It  is  not  the  intention  here  to  belittle  or  decry  in  the  slightest  the 
present  breeding  of  fancy  poultry.  This  activity  is  a  most  laudable 
occupation  and  represents  a  very  highly  jleveloped  art.  Neither  is 
it  meant  to  criticise  the  American  Standard  of  Perfection.  So  far 
as  the  writer  is  aware,  the  present  standard  fulfills  most  admirably 
the  object  for  which  it  was  created,  and  is  a  work  which  shows  the 
result  of  a  great  deal  of  thought  and  labor.  In  constructing  it,  how- 
ever, there  does  not  seem  to  have  been  a  conscious  and  well-directed 
effort  to  increase  the  utility  value  of  the  poultry.  It  has  undoubt- 
edly accomplished  this  to  some  extent,  but  not  to  the  full  possibility, 
and  this  failure  has  no  doubt  been  due  to  the  lack  of  a  general  under- 
standing of  the  definite  principles  back  of  these  utility  qualities.  In 
other  words,  the  purely  fancy  points  have  been  pushed  forward  faster 
than  the  utility  qualities,  with  the  result  that  from  the  utility  stand- 
point the  former  receive  too  great  a  degree  of  emphasis. 

INFLUENCE  OF  CONFORMATION  ON  UTILITY  QUALITIES. 

As  compared  with  other  live-stock  industries  the  poultry  industry 
is  seriously  handicapped  through  lack  of  certain  specific  knowledge. 
Take,  for  instance,  the  dairy  industry.  A  certain  definite  correla- 
tion is  acknowledged  to  exist  between  the  conformation  and  other 
physical  characteristics  of  the  cow  and  her  power  to  produce  milk. 
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This  is  universally  recognized,  and  in  judging  dairy  cattle  these  qual- 
ities receive  most  careful  attention.  The  producing  qualities  of  a 
cow,  as  shown  by  physical  characteristics,  are  therefore  given  primary 
attention,  and  the  utility  qualities  emphasized  beyond  the  purely 
fancy  points.  The  result  is  obvious.  It  encourages  and  makes  pos- 
sible the  breeding  of  better  cows  without  the  loss  of  breed  charac- 
teristics. 

Unfortunately,  little  is  known  absolutely  about  the  correlation  ex- 
isting between  the  physical  conformation  of  a  hen  and  her  laying 
capacity.  That  some  such  relation  must  exist  seems  almost  certain. 
Just  as  certain  as  a  particular  conformation  in  a  cow  in  the  majority 
of  cases  indicates  physical  ability  to  produce  milk,  so  should  certain 
physical  qualities  in  a  hen  indicate  ability  to  produce  eggs.  Unfortu- 
nately, owing  to  our  lack  of  knowledge,  little  can  be  done  along  this 
line  at  present,  but  as  soon  as  reliable  information  is  available  these 
qualities  should  obtain  recognition  in  the  poultry  show.  The  subject 
is  a  most  promising  field  for  investigation,  and  work  along  this  line 
is  very  much  needed. 

We  have  some  definite  information  as  regards  the  conformation  of 
a  fowl  and  its  ability  to  produce  meat  economically,  though  our 
knowledge  is  by  no  means  complete,  and  here  lies  the  greatest 
promise  of  a  broader  field  for  the  poultry  show.  It  is  easy  for  any- 
one to  see  that  it  is  perfectly  possible  to  determine  what  is  the  most 
desirable  type  of  fowl  for  table  use.  From  this  it  is  a  comparatively 
easy  step  to  determine  what  characters  a  fowl  should  possess  in  order 
to  be  a  profitable  breeder.  .  For  this  purpose  a  bird  is  desired  which 
will  prove  to  be  a  good  feeder  and  an  economical  producer.  We 
know  that  certain  characters  are  usually  associated  with  such  tend- 
encies, namely,  those  denoting  strong  constitution,  such  as  a  broad 
head,  a  short,  stout,  curved  beak ;  a  bright,  clear,  alert  eye,  an  erect, 
sturdy  carriage,  and  others  showing  a  conformation  indicating  the 
development  of  the  parts  carrying  the  more  valuable  portions  of 
edible  meat. 

A  recognition  of  these  characters  and  of  this  type  is  highly  im- 
portant. If  this  recognition  were  well  developed  it  would  lead  to 
selection  for  these  characteristics,  and  would  do  more  to  improve  the 
poultry  of  this  country  from  the  standpoint  of  table  fowls  than  could 
be  brought  about  in  any  other  manner.  Consider,  for  example,  the 
present  high  development  of  beef  cattle.  This  development  has  been 
reached  only  by  a  well-defined  recognition  of  the  type  desired  and 
after  long-continued  selection  with  this  type  in  mind., 

CLASSES  FOB  TABLE  POULTRY. 

The  poultry  show  affords  unexcelled  opportunities  for  educating 
the  poultrymen  of  the  country  to  an  understanding  of  the  principles 
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which  should  lead  to  the  rapid  and  lasting  improvement  of  poultry 
stock  from  a  table  standpoint.  This  could  be  brought  about  by  the 
establishment  of  breeding  classes  of  fowls  possessing  the  qualities 
making  them  suitable  for  table  poultry.  This,  as  intimated  before, 
would  require  a  special  standard  by  which  they  should  be  judged, 
which  would  be  more  lenient  in  regard  to  certain  more  or  less  super- 
ficial characters,  such  as  shape  and  size  of  comb  and  the  fine  distinc- 
tion and  variation  of  color,  but  which  should,  nevertheless,  set  a  pre- 
mium on  the  evidence  of  pure  breeding  and  which  should  modify 
the  present  shape  requirements  so  as  to  emphasize  most  strongly  the 
type  desired  for  the  specific  purpose  of  producing  table  poultry.  A 
premium  should  be  placed  upon  evidence  of  pure  breeding,  not  be- 
cause a  particular  purebred  fowl  may  be  better  than  a  particular 
crossbred  fowl  for  table  purposes  (for  in  many  cases  this  would  be 
untrue),  but  because  a  purebred  fowl  would  be  much  more  valuable 
for  breeding  purposes,  as  it  would  more  surely  tend  to  reproduce 
its  type. 

It  has  been  argued  that  it  is  impracticable  to  introduce  such  classes 
in  a  poultry  show.  If  such  is  the  case,  the  writer  has  yet  to  be  con- 
vinced of  it.  There  are  more  or  less  real  objections  to  having  dead 
or  dressed  classes  of  table  poultry,  although  these  classes  are  success- 
fully carried  out  in  both  England  and  Canada.  One  of  these  objec- 
tions is  the  difficulty  of  keeping  dressed  poultry  through  the  show  and 
still  having  it  in  a  condition  suitable  for  sale.  Another  is  that  in 
order  to  exhibit  one's  best  fowls  in  these  classes  it  is  often  necessary 
to  sacrifice  the  most  valuable  breeders.  There  also  seem  to  be  objec- 
tions in  the  way  of  showing  live  fowls  in  fat  classes,  due  principally 
to  the  fact  that  the  birds  are  subject  to  shrinkage  owing  to  the  excite- 
ment and  discomfort  entailed  by  shipping  to  and  exhibiting  at  a 
show,  it  being  practically  impossible,  therefore,  to  fit  a  fowl  and 
keep  it  in  prime  market  condition  until  judged. 

BREEDING  CLASSES. 

The  above  objections  appear  to  be  of  sufficient  weight  to  preclude 
the  possibility  of  having  dressed  or  fat  classes,  but  do  not  apply  to  the 
feasibility  of  having  breeding  classes.  The  idea  in  judging  such  a 
class  would  not  be  to  award  the  premium  necessarily  to  the  fowl  in 
the  best  condition,  but  to  the  one  showing  by  its  conformation  and 
evidence  of  vigor  that  it  was  most  likely  to  produce  uniform  offspring 
of  good  market  type.  Such  breeding  classes  could  be  offered  for  both 
medium  and  heavy  breeds  of  either  sex  and  for  both  young  and 
older  birds.  The  classes  could  be  confined  to  individual  breeds  if 
desired. 

The  exhibition  and  judging  of  a  class  of  fowls  with  this  purpose  in 
mind  would  do  far  more  to  improve  the  poultry  stock  of  the  country 
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and  to  educate  the  farmer  and  others  interested  in  poultry  as  to  the 
most  desirable  type  of  breeding  fowls  for  table  use  than  anything 
that  has  previously  been  done  or  seems  likely  to  be  done.  Nor  can 
the  benefit  to  be  derived  by  the  poultry  show  from  such  an  addition 
be  doubted  should  interest  once  be  aroused  in  this  direction,  as  it 
would  mean  a  greatly  increased  patronage  from  a  class  not  now  par- 
ticularly attracted  by  the  exhibition.  There  are  many  farmers  who 
would  be  decidedly  eager  to  learn  how  to  breed  poultry  that  would 
means  better  carcasses  produced  in  a  shorter  period  and  in  a  more 
economical  manner,  but  who  now  listlessly  and  inactively  consider  the 
possibility  of  raising  fancy  stock  which  they  might  be  able  to  sell 
for  $5  each.  The  first  possibility  makes  a  more  direct  appeal  because 
it  deals  with  conditions  for  which  the  farmer  is  striving  and  which 
he  has  reached  to  a  certain  extent  with  his  cattle  and  his  hogs.  Let 
us  remember  that  the  great  bulk  of  poultry  is  raised  by  the  farmers 
and  that  its  enormous  money  return  goes  principally  to  these  men. 
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IMPROVED  METHODS  FOR  THE  PRODUCTION  OF  MARKET 
MILK  BY  ORDINARY  DAIRIES. 

By  G.  B.  Lane,  Senior  Dairyman,  and  Kabl  K  Parks,  Architectj 
Dairy  Division. 

The -object  of  this  article  is  to  present  in  a  simple  way  the  various 
steps  in  the  production,  handling,  and  distribution  of  market  milk, 
particulariy  from  the  standpoint  of  the  small  producer.  No  attempt 
will  be  made  to  describe  the  finer  points  applicable  to  a  special  prod- 
uct such  as  certified  milk,  but  the  object  is  rather  to  point  out  prac- 
tical methods  adapted  to  the  ordinary  dairyman.  In  view  of  the 
fact  that  the  rules  and  regulations  pertaining  to  the  production  of 
milk,  as  formulated  by  boards  of  health,  both  city  and  State,  are 
requiring  higher  standards  on  the  part  of  the  dairymen,  it  is  quite 
important  that  they  should  know  how  to  meet  them.  Many  dairy- 
men would  be  glad  to  improve  if  they  only  knew  how  to  go  about  it, 
but  frequently  they  have  nothing  to  guide  them.- 

A  list  of  publications  dealing  more  at  length  with  various  mat- 
ters which  are  discussed  only  briefly  here  will  be  found  at  the  end 
of  this  article. 

THE  COWS. 

The  health  of  the  cows  is  essential  for  the  production  of  good 
milk"  They  should  be  in  good  physical  condition  and  free  from  dis- 
ease. They  should  also  be  tested  for  tuberculosis  by  a  capable  veter- 
inarian at  least  once  a  year,  and  all  reacting  animals  removed.  The 
object  of  the  tuberculin  test  is  not  only  to  safeguard  the  milk  supply 
but  to  protect  the  herd  from  the  ravages  of  this  disease.  The  feed 
of  the  herd  should  be  wholesome,  and  the  water  supply  should  be 
protected  from  contamination. 

Dirt  and  dust  adhering  to  the  cows  are  responsible  for  most  of  the 
contamination  of  milk.  It  is  therefore  essential  that  the  cows  be 
clean — not  necessarily  washed  every  day  and  dried  with  a  sterile 
towel,  but  clean  in  a  common-sense  meaning — that  is,  free  from 
accumulation  of  dirt  and  manure,  and  thoroughly  brushed.  If  the 
hair  on  the  udders,  flanks,  and  tails  is  clipped,  this  will  aid  in  keep- 
ing the  animals  clean. 

THE  STABLE. 

The  stable  should  be  free  from  contaminating  surroundings  and 
well  drained.    It  should  be  constructed  with  a  view  to  the  comfort 

365 

Digitized  by  VjOOQIC 


366 


25TH  REPORT,  BUREAU  OF  ANIMAL  INDUSTRY. 


of  the  COWS  and  to  keeping  it  clean  with  as  little  work  as  possible. 
Ledges,  etc.,  which  collect  dust  should  be  avoided.  (See  fig.  56.)  De- 
tails of  construction  will  not  be  discussed  here,  as  that  subject  is  cov- 
ered in  another  publication.  (Circular  131  of  the  Bureau  of  Ani- 
mal Industry.)  It  may  be  said,  however,  that  the  floors  and  gutters 
should  be  tight  and  preferably  constructed  of  concrete.  The  walls 
and  ceilings  should  also  be  tight.  Some  form  of  swing  stanchion 
will  give  the  cows  plenty  of  freedom  and  keep  them  lined  up  on  the 
gutter.  The  mangers  should  be  low.  When  practicable  the  stalls 
should  be  constructed  of  metal  piping   (see  fig.  62)   exposing  the 


Fig.  54. — Cows  in  filthy  condition. 


It  is  Impossible  to  produce  clean  milk  under  such 
conditions. 


least  possible  surface  for  collecting  dust  and  allowing  free  circula- 
tion of  air.  An  abundance  of. light  is  very  important;  4  square 
feet  of  glass  to  each  cow  will  be  found  about  right.  About  500 
cubic  feet  of  air  space  should  be  provided  for  each  animal. 

A  system  of  ventilation  should  be  provided  that  will  keep  the  air 
fresh  and  pure  at  all  times.  The  King  system  <*  has  been  found  very 
satisfactory.  Its  essential  features  are  several  inlet  flues  to  admit 
and  distribute  fresh  air  and  one  or  more  outlet  flues  of  adequate  size 

o  The  King  system  of  ventilation  is  described  in  Bulletin  164  of  the  Wisconsin 
Agricultural  Experiment  Station. 
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to  assure  rapid  removal  of  foul  air.  Where  it  is  not  practicable  to 
install  the  King  system,  the  muslin-curtain  system  will  be  of  some 
benefit.  This  consists  of  pieces  of  muslin  nailed  over  openings  in 
the  walls  at  suitable  places.  The  grade  of  muslin  known  as  "  Four 
and  one-half  "  is  about  the  right  quality.  Adjustable  windows  are 
better  than  no  ventilation. 

The  most  common  defect  in  dairy  stables  is  lack  of  cleanliness. 
Cobwebs  and  manure  on  walls  and  ceiling  are  met  with  in  every  sec- 
tion of  the  country.  The  dairyman  should  see  to  it  that  this  criticism 
can  not  be  made  of  his  stable.    A  coat  of  whitewash  twice  a  year  will 


Fig.  55. — Clean  cows  in  a  clean,  comfortable  stable.    The  cows  are  supplied  with  plenty 

of  bedding. 

make  the  stable  lighter  and  the  air  sweeter  and  will  destroy  countless 
germs.  No  other  animals  than  the  cows  should  be  allowed  in  the 
stable.  The  barnyard  should  be  well  drained  and  free  from  manure 
and  rubbish.  The  manure  should  be  removed  at  least  twice  daily  to 
the  field  or  a  safe  distance  from  the  barn,  say,  40  or  50  feet.  Manure 
about  the  stable  breeds  flies  and  gives  off  bad  odors. 

THE  MILK  HOUSE. 

The  milk  house  should  be  located  at  a  convenient  place  where  there 
is  good  drainage,  and  should  be  free  from  contaminating  surround- 


Digitized  by 


Google 


368 


25TH  REPORT,  BUREAU  OF  ANIMAL  INDUSTRY. 


ings.  A  cement  floor  is  very  important,  and  this  should  be  extended 
up  on  the  sides  at  least  6  inches,  or,  better  still,  to  the  window  casings,  * 
particularly  in  the  wash  room.  Light  and  ventilation  should  be  pro- 
vided, and  the  windows  and  doors  should  be  screened  in  summer. 
Cleanliness  is  of  great  importance  here,  and  the  whole  interior,  in- 
cluding floor,  walls,  ceiling,  and  windows,  should  be  kept  clean. 

PLAN    FOR  A   MILK   HOUSE." 

The  building  illustrated  in  figures  58  and  59  is  designed  to  pro- 
vide an  inexpensive  and  conveniently  arranged  milk  house  for  the 


Fio.  56. — An   undesirable  stable.     Note   cobwebs  heavily  laden   with  dust,   and  wooden 
construction,  which  collects  dirt  and  requires  much  labor  to  keep  clean. 

dairyman  who  produces  milk  for  shipping  or  retailing  from  a  herd  of 
25  to  60  cows.  The  building  is  divided  into  four  rooms,  arranged 
to  eliminate  unnecessary  labor  and  at  the  same  time  to  provide  suffi- 
cient space  for  the  apparatus,  its  operation  and  care.  The  best  loca- 
tion for  the  milk  house  would  be  about  halfway  down  the  length  of 

o  Persons  desiring  to  build  a  milk  house  according  to  this  plan  may  obtain  a 
blueprint  showing  details  of  construction  on  application  to  the  Dairy  Division, 
Bureau  of  Animal  Industry,  Department  of  Agriculture,  Washington,  D.  C. 
Refer  to  plan  H-2. 
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the  bam  and  12  to  15  feet  distant  from  it.  A  door  in  the  side  of  the 
bam  at  this  point,  opening  from  a  cross  alley,  makes  it  convenient 
for  the  milkers  and  saves  unnecessary  time  and  travel.  A  driveway 
should  be  placed  between  barn  and  milk  house  for  bringing  empty 
cans,  bottles,  fuel,  ice,  etc.,  to  the  milk  house,  and  for  loading  milk 
upon  the  delivery  wagon. 

In  one  corner  of  the  building  a  small  weigh  room  is  partitioned  off, 
the  floor  of  which  is  raised  24  inches  above  the  main  floor ;  this  room 
is  entered  from  the  vestibule.  The  milker  takes  the  milk  of  each 
cow  to  this  room,  where  it  is  weighed,  recorded  on  the  milk  sheet. 
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Fig.  57. — An  insanitary  milk  room.  The  family  washing  is  being  done  in  the  same  tubs 
in  which  the  milk  cans  and  utensils  are  washed.  Part  of  the  clothes  are  hanging  on 
the  milk-can  rack  to  dry,  and  piles  of  soiled  clothes,  boots,  shoes,  etc.,  are  scattered 
around  the  floor.  These  conditions  favor  the  spread  of  contagious  diseases  through 
milk. 

and  emptied  through  the  funnel  (A),  which  is  provided  with  cheese- 
cloth strainers  and  a  hinged  cover.  The  milk  passes  from  the  funnel 
by  gravity  to  a  mixing  tank  and  cooler  (B),  from  which  it  empties 
into  a  can  which  is  carried  over  to  the  bottle  filler  (C)  for  immediate 
bottling,  or  into  shipping  cans  which  may  be  placed  in  the  pool  built 
into  the  bottom  of  a  refrigerator  (E).  If  it  is  desired  to  separate  the 
cream,  a  steam  turbine  separator  would  be  provided  at  N,  run  by 
steam  from  the  boiler.  It  will  be  observed  that  the  milk  room  is  so 
located  that  it  is  not  necessary  to  enter  it  except  to  care  for  the  milk, 
thus  making  it  easy  to  keep  clean  and  cool  and  free  from  flies,  dust, 
and  other  contamination. 
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The  bottled  and  canned  milk  is  placed  in  the  refrigerator  (D) 
until  time  for  shipment,  when  it  is  loaded  from  the  vestibule  to  the 
wagon.  The  refrigerator  is  built  into  the  building,  with  ice  storage 
overhead,  which  is  filled  through  a  door  from  the  outside,  directly 
from  the  wagon.  The  pool  in  the  floor  is  supplied  with  spring  water 
by  a  ram  or  other  means,  and  is  provided  with  an  overflow  to  main- 
tain a  certain  height  of  water.  The  melting  ice  drips  into  the  pool, 
which  also  tends  to  keep  the  temperature  of  the  water  low. 

A  door  from  the  rear  gives  access  to  the  boiler  room  and  the  wash 
room,  and  through  this  door  empty  bottles  and  cans  are  returned 
from  the  wagon  for  cleansing.    The  wash  room  is  provided  with  a 


Fig.  58. — A  practical  and  inexponsive  milk  house  for  a  dairy  of  25  to  60  cows. 

two-compartment  concrete  sink,  the  larger  compartment  (I)  for 
washing  cans  and  bottles  with  soapy  water,  and  the  smaller  (H) 
having  a  revolving  brush  for  brushing  and  rinsing  the  bottles  in 
clear  water.  After  the  bottles  are  washed  they  are  placed  in  gal- 
vanized iron  bottle  carriers  in  an  inverted  position  and  the  carriers 
are  placed  in  the  sterilizer  (F)  on  runs  provided  for  them.  The 
sterilizer  as  shown  (fig.  60)  will  hold  240  1-quart  bottles.  Below  the 
bottles  in  the  sterilizer  is  a  space  for  sterilizing  cans,  pails,  and  other 
apparatus,  so  that  all  may  be  sterilized  at  one  time  and  left  in  the 
sterilizer  until  they  are  to  be  used,  which  keeps  them  sterile  and  free 
from  contamination.     Sterilization  is  accomplished  by  turning  in 
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steam  for  not  less  than  thirty  minutes  (low  pressure).  A  door  from 
the  sterilizer  to  the  milk  room  is  provided  so  that  the  bottles  may  be 
conveniently  taken  from  the  sterilizer  and  placed  on  the  bottle- 
filler  table  for  filling. 

The  wash  room  also  has  an  outside  door,  giving  access  to  a  sunning 
rack  for  sunning  pails,  cans,  etc.  There  should  be  no  driveway  in 
front  of  the  building,  as  this  causes  a  great  deal  of  dust  and  dirt, 
which  blows  over  the  sunning  rack  and  in  at  the  windows  and  doors. 
In  the  wash  room  is  also  provided  a  table  and  a  Babcock  tester  (G) 
for  testing  samples  of  milk.  The  boiler  room  contains  a  small  farm 
boiler  which  provides  steam  for  sterilizer,  separator,  and  bottle  filler 
and  hot  water  for  sinks. 


Fio.  59. — Floor  plan  of  milk  house  shown  In  Fig.  58.  A,  receiving  funnel ;  B,  milk  cooler ; 
C,  bottle  filler  ;  D,  refrigerator ;  E,  cooling  tank  ;  F,  sterilizer  ;  G,  Babcock  tester ;  H,  bot- 
tle washer ;  /,  concrete  sink ;  J,  boiler ;  K,  chimney ;  L,  floor  drains ;  M,  sunning  rack ; 
y,  separator. 

If  it  is  desired  to  cool  the  refrigerator  with  a  brine  tank  a  small 
engine  and  ice  machine  could  be  placed  in  the  space  allowed  on  the 
plan  for  a  fuel  bin,  with  condenser  placed  on  the  refrigerator  wall, 
and  fuel  bin  built  just  outside  boiler-room  door. 

The  building  itself  is  12  by  22  feet  outside  the  frame,  and  height 
of  story  is  11  feet  2  inches  in  the  clear.  It  is  a  light  frame  structure 
placed  on  a  concrete  foundation  built  18  inches  above  ground,  and 
has  a  concrete  floor  6  inches  below  top  of  foundation  wall.  This 
brings  the  sills  above  the  floor,  so  they  will  not  rot  from  the  dampness, 
as  the  floors  should  be  washed  daily. 
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The  exterior  of  the  building  is  covered  with  weatherboarding, 
boards  and  battens,  or  roofing  paper,  as  desired,  while  the  interior 
is  plastered  in  weigh  room,  milk  room,  and  wash  room  with  cement 
plaster  on  metal  lathing  and  finished  in  white  enamel  paint.  The 
walls  are  plastered  against  door  and  window  frames,  and  casings 
omitted.  All  comers  are  plastered  round  and  smooth  to  avoid 
lodging  places  for  dirt  and  germs.  Ventilator  flues  from  the  ceiling 
of  milk  and  wash  rooms  are  connected  with  the  monitor  on  the  roof. 
The  boiler  room  is  left  unfinished  except  on  wash-room  partition, 
which  is  sheathed  to  protect  plaster  on  wash-room  side. 


Fic.  00. — Sterilizer  for  milk  bottles,  cans,  etc. 

The  building  should  be  built  for  from  $200  to  $400,  according  to 
location,  cost  of  material,  labor,  etc. 

UTENSILS  AND  EQUIPMENT. 

The  utensils  are  a  very  important  part  of  the  dairyman's  equip- 
ment. The  cans  and  pails  should  be  well  built,  with  seams  well 
flushed  with  solder,  or,  Ix^tter  still,  no  seams  at  all.  All  utensils  re- 
([uire  the  most  careful  attention  in  regard  to  cleaning  and  sterilizing. 
Tliey  should  be  thoroughly  washed  and  subjected  to  live  steam  or 
boiling  water,  then  inverted  in  pure  air.     The  kitchen  stove  rarely 
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answers  the  purpose  for  heating  water  for  the  reason  that  the  amount 
so  heated  is  usually  limited,  and  by  the  time  it  is  taken  to  the  place 
where  the  washing  is  done  it  has  become  too  cool  to  have  any  effect 
as  a  sterlizing  agent.  A  large  hot-water  tank  or  a  boiler  is  necessary 
for  the  purpose.  It  is  important  that  the  water  used  in  cleaning  be 
pure,  as  contagious  diseases  have  frequently  originated  from  water 
used  in  washing. 

Some  form  of  small-top  or  covered  milk  pail  is  very  important  in 
milking  (see  figs.  61  and  64).  Figure  61  illustrates  the  advantage 
of  the  covered  pail  over  the  ordinary  open  pail  in  keeping  dirt  out  of 
the  milk.  W.  A.  Stocking,  jr.,  made  tests  with  open  and  covered 
pails  in  a  stable  where  but  little  care  was  given  to  cleanliness,  and 
foimd  that  milk  drawn  in  the  open  pail  contained  an  average  of 


1' 
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Fig.  61. — Two  kinds  of  milk  palls.     The  open  pail  admits  mucli  dirt ;  tlie  covered 

pail  keeps  it  out. 

3,439,200  bacteria  per  cubic  centimeter,  while  that  drawn  in  the 
covered  pail  contained  an  average  of  only  103,600. 

A  metal  stool  for  milking  is  more  desirable  than  a  wooden  one.  It 
is  less  cumbersome  and  far  more  sanitary. 

A  milk  cooler  is  another  important  part  of  the  dairyman's  equip- 
ment, unless  the  milk  is  drawn  directly  into  the  shipping  can  (as  in 
fig.  64).  The  cooler  must  be  kept  clean  and  not  located  near  the 
stable. 

A  cheap  but  practical  sterilizer  for  a  small  dairyman  is  shown  in 
figure  60.  It  is  constructed  of  concrete,  reenforced  with  metal  lath- 
ing, and  fitted  with  wooden  doors  lined  with  galvanized  iron.  The 
open  door  shows  the  runs  on  which  the  carriers  are  placed.  Each 
space  accommodates  5  carriers  holding  16  one-quart  bottles  each. 
This  sterilizer  will  cost  from  $80  to  $50,  depending  upon  the  price  of 
niatorial  and  labor.  ^  , 
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MILKING. 

The  milker  should  prepare  himself  for  milking  to  the  extent  of 
putting  on  a  special  suit  or  outer  garment.  A  big  apron  used  by  some 
dairymen  is  better  than  nothing.  The  milk  should  be  drawn  with 
clean,  dry  hands.  The  cows  having  previously  been  cleaned,  the 
udders  and  flanks  should  be  wiped  with  a  moist  cloth  preparatory 
to  milking,  or,  better  still,  washed  and  thoroughly  dried. 

In  experiments  made  by  Stocking,  only  716  bacteria  per  cubic  cen- 
timeter were  found  in  milk  drawn  after  udders  and  flanks  of  cows 
had  been  wiped  with  a  damp  cloth,  while  7,058  bacteria  per  cubic 


Fig.  61i. — Milking  cows  under  clean  and  sanitary  conditions. 

centimeter  were  found  in  milk  from  cows  not  so  wiped  before  milking. 
It  is  important  that  the  air  in  the  stable  be  free  from  dust  and  odors 
during  milking. 

HANDLING  THE  MILK. 

The  milk  should  be  removed  from  the  stable  after  each  cow  is 
milked,  and  cooled  immediately  to  a  temperature  below  50°  F.,  if  pos- 
sible. If  not  convenient  to  cool  the  milk  until  a  can  is  filled,  it  should 
at  least  be  removed  from  the  stable  and  not  allowed  to  stand  exposed 
to  the  stable  air.  The  quicker  it  is  cooled  the  longer  it  will  keep 
sweet. 

The  importance  of  promptly  cooling  milk  is  well  shown  by  figure 
63,  based  on  an  experiment  by  Prof.  H.  W.  Conn,  of  the  Storrs  (Con- 
necticut)   Agricultural   Experiment   Station.     It   appears  that  the 
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multiplication  of  bacteria  in  twenty- four  hours  in  milk  kept  at  50°  F. 
was  only  fivefold,  while  at  70°  F.  it  was  seven  hundred  and  fifty  fold. 
The  steps  in  handling  the  milk,  as  already  given  in  connection  with 
the  description  of  a  milk  house,  may  be  summarized  as  follows :  The 
milk  is  taken  up  into  the  weigh  room  and  poured  into  the  strainer 
(A),  through  which  it  passes  into  the  mixing  tank,  then  falls  by 
gravity  over  the  cooler  (B)  and  is  transferred  to  the  bottle  filler 
( C ) .  After  being  bottled 
it  is  stored  in  the  refrig- 
erator (D),  or,  if  held  in 
cans,  it  is  stored  in  the 
tank  (E). 

STORAGE  AND  TRANS-        ^ 
PORTATION.         '   >t, 

a    o 

Milk  should  be  stored 
preferably  at  a  tempera- 
ture below  50°  F.  This 
means  that  ice  should  be 

used.      Spring  water  at  a  F'*^-  ^'^- — Effect  of  temperature  upon  growth  of  bac- 

i                   i                   .                 J  terla.     a,   A    single   bacterium ;    h,   its   progeny    in 

temperature    not    exceea-  twenty-four  hours  in  milk  kept  at  50"  F.    (5  bac- 

ing  55°  F.  will  give  fairly  teria)  ;  c,  its  progeny  in  twenty-four  hours  in  milk 

^.^A  «^^„U«   ^^^^,\A^A  *U«  ^t^'Pt  at  70"  P.  (T50  bacteria).     (From  Bulletin  26. 

good  results,  provided  the  g^orrs  (Conn.)  Agricultural  Experiment  Station.) 

cooling  is  done  immedi- 
ately and  there  is  a  good  flow  of  water  in  the  spring  where  the  milk 
is  stored.  It  is  desirable  to  use  cracked  ice  in  transporting  the  milk 
in  summer,  either  on  the  retail  wagon  or  to  the  station  for  shipment. 
If  this  is  impossible,  a  jacket  or  wet  blanket  over  the  cans  will  aid  in 
keeping  the  milk  cool. 

A  DEVICE  FOR  MILKING  DIRECTLY  INTO  THE  SHIPPING  CAN. 

The  every-day  work  of  the  dairyman  should  be  made  as  simple  as 
possible.  The  fewer  the  operations  the  less  work  and  the  less  dan- 
ger of  contamination.  Realizing  the  importance  of  saving  time  in 
dairy  work,  Dr.  Lee  H.  P.  Maynard,  of  the  Dairy  Division,  has  de- 
vised a  combination  milk  pail,  can,  strainer,  and  stool  (see  fig.  64). « 
This  plan  does  away  with  the  milk  cooler  that  is  usually  considered  a 
necessity  in  the  dairy.  A  funnel  is  placed  in  an  opening  made  in  the 
shoulder  of  a  5-gallon  can,  of  the  type  that  has  a  cover  which  screws 
in  air-tight;  a  piece  of  cheesecloth  is  held  in  the  funnel  by  means  of 
a  metal  spring,  and  the  milk  can  slides  into  a  metal  frame  which  is 

«  Application  has  been  made  for  United  States  patent  on  this  device  under  the 
act  of  Congress  of  March  3,  1883,  so  that  the  device  may  be  used  by  the  Govern- 
ment of  the  United  States,  or  any  of  its  officers  or  employees  in  the  prosecution 
of  worh:  for  the  United  States,  or  by  any  person  in  the  United  States,  without 
the  payment  of  royalty. 
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used  as  a  stool  and  so  constructed  that  the  can  may  be  adjusted  to  any 
height  to  suit  the  convenience  of  the  milker.  When  the  can  is  full  all 
the  milker  has  to  do  is  to  remove  the  funnel,  screw  a  cap  into  the 
opening,  and  place  the  can  in  the  storage  tank.  The  fimnel  is  simply 
washed  and  boiled  and  set  away  in  a  tin  receptacle  kept  specially  for 
the  purpose.  It  is  all  the  apparatus  the  dairyman  has  to  clean  if  the 
cans  are  properly  sterilized  by  the  dealer.  AVhen  we  compare  this 
simple  apparatus  with  the  ordinary  open  milk  pail  and  wire-gauze 
strainer,  wooden  milk  stool,  a  milk  cooler  (which  as  ordinarily  kept 

inoculates  the  milk 
with  countless  bac- 
teria), and  a  10-gal- 
lon  can,  we  find  the 
handling  of  milk 
much  simplified. 

We  do  not  wish  to 
give  the  impression 
that  the  cooling  and 
aerating  of  milk  as 
ordinarily  practiced 
is  not  important, 
since  it  is  well  known 
that  the  keeping 
quality  of  such  milk 
is  much  improved  by 
running  it  promptly 
over  a  tubular  cooler, 
provided  the  cooler 
and  surrounding  air 
are  clean.  Where 
the  Maynard  pail  is 
used,  however,  cool- 
ing and  aerating  by 
means  of  a  tubular 
cooler  are  not  neces- 
sary, for  the  reason  that  there  are  but  few  germs  to  multiply  and  no 
cow-stable  odors  to  be  removed;  hence  cooling  in  the  shipping  can 
answers  all  requirements  and  is  much  simpler  and  quicker. 

LIST  OF  PUBLICATIONS. 

The  following  publications,  containing  further  information  on  va- 
rious phases  of  sanitary  milk  production,  may  be  obtained  free  of 
charge,  so  long  as  they  are  available,  on  application  to  the  Bureau  of 
Animal  Industry,  Department  of  Agriculture,  Washington,  D.  C. : 


Fig.  G4. — The  Maynard  combination  milk  pail,  can,  strainer, 
and  stool.  This  simple  device  makes  it  possible  to  produce 
clean  milk  in  almost  any  stable. 
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Farmers'  Bulletin  42.     Facts  About  Milk. 

Farmers'  Bulletin  55.     The  Dairy  Herd — Its  Formation  and  Management. 

Farmers'  Bulletin  63.     Care  of  Milk  on  the  Farm. 

Farmers'  Bulletin  348.     Bacteria  in  Milk. 

Farmers'  Bulletin  351.    The  Tuberculin  Test  of  Cattle  for  Tuberculosis. 

Bureau  of  Animal  Industry  Circular  103.  Records  of  Dairy  Cows:  Their 
Value  and  Importance  in  Economic  Milk  Production. 

Bureau  of  Animal  Industry  Circular  114.     Sanitary  Milk  Production. 

Bureau  of  Animal  Industry  Circular  131.     Designs  for  Dairy  Buildings. 

Bureau  of  Animal  Industry  Circular  142.  Some  Important  Factors  in  the 
Production  of  Sanitary  Milk. 
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THE  1908  OUTBREAK   OF  FOOT-AND-MOUTH  DISEASE  IN 
THE  UNITED  STATES. 

By  A.  D.  Melvin,  D.  V.  S., 
Chief  of  the  Bureau  of  Animal  Industry, 

Again  the  United  States  has  been  visited  by  an  outbreak  of  foot- 
and-mouth  disease,  and  again  the  malady  has  been  stamped  out  by 
prompt  and  vigorous  work  by  the  Federal  and  State  authorities  in 
cooperation. 

Foot-and-mouth  disease,  or  aphthous  fever,  is  an  acute,  highly  in- 
fectious disease  principally  affecting  cattle,  although  hogs,  sheep, 
goats,  and  other  animals  are  also  susceptible,  and  it  is  sometimes  com- 
municated to  man.  It  is  characterized  by  fever,  accompanied  by  the 
eruption  of  vesicles  or  blisters  on  the  mucous  membrane  of  the  mouth 
and  on  the  skin  between  the  toes  and  above  the  hoofs.  It  spreads 
easily  and  rapidly  among  susceptible  animals." 

While  this  disease  has  been  quite  prevalent  for  many  years  in 
Europe  and  has  caused  great  losses  there,  it  has  reached  the  United 
States  on  only  five  occasions  and  each  time  has  been  promptly  eradi- 
cated without  being  allowed  to  spread  sufficiently  to  gain  a  foothold. 
The  disease  appeared  in  this  country  in  1870, 1880,  and  1884,  but  none 
of  these  early  outbreaks  assumed  serious  proportions.  The  last  and 
most  extensive  outbreak,  previous  to  that  of  1908,  occurred  in  1902-3 
in  Massachusetts,  New  Hampshire,  Vermont,  and  Rhode  Island.* 

DISCOVERY  OF  THE  RECENT  OUTBREAK. 

The  disease  was  first  observed  early  in  November,  1908,  near  Dan- 
ville, Pa.,  among  cattle  belonging  to  Jacob  M.  Shultz.  Mr.  Shultz 
had  in  his  possession  a  publication  of  the  Bureau  of  Animal  Industry 
describing  foot-and-mouth  disease,  and  by  comparing  the  symptoms 
in  his  cattle  with  this  description  he  suspected  that  the  animals  might 
have  that  disease.  He  called  in  a  local  veterinary  practitioner,  Dr. 
J.  O.  Keed,  who  also  regarded  the  affection  as  suspicious  and  reported 
the  cases  to  Dr.  Leonard  Pearson,  State  veterinarian  of  Pennsylvania. 

« Circular  141  of  the  Bureau  of  Animal  Industry  describes  the  nature  and 
symptoms  of  the  disease,  as  well  as  its  diagnosis  and  methods  of  prevention. 

*  A  history  of  the  1902-3  outbreak  appears  in  the  Nineteenth  Annual  Report 
of  the  Bureau  of  Animal  Industry  (for  1902),  p.  391. 
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The  first  news  received  by  the  United  States  Department  of  Agri- 
culture was  on  November  10,  from  Doctor  Pearson,  who  had  examined 
cases  near  Danville  and  Watsontowri  and  who  gave  a  positive  diag- 
nosis of  foot-and-mouth  disease.  The  writer  at  once  went  to  Danville, 
accompanied  by  Dr.  John  R.  Mohler,  chief  of  the  Pathological  Divi- 
sion, and  Dr.  R.  P.  Steddom,  chief  of  the  Inspection  Division  of  the 
Bureau  of  Animal  Industry,  and  after  examination  of  some  of  the 
cases  they  confirmed  the  diagnosis. 

TERRITORY  APPBCTBD  AND  MEASURES  FOR  SUPPRESSION. 

A  quarantine  was  declared  by  the  Secretary  of  Agriculture  on 
November  12  (effective  November  13)  against  the  interstate  move- 
ment of  animals  from  the  counties  of  Columbia,  Montour,  North- 
umberland, and  Union,  in  the  State  of  Pennsylvania,  these  being  the 
only  counties  in  which  the  disease  was  reported  up  to  that  time. 
Within  a  few  days,  however,  cases  were  also  found  in  several  other 
counties  in  Pennsylvania  and  in  the  vicinity  of  Akron,  N.  Y.,  and 
on  November  19  the  quarantine  was  extended  to  include  the  entire 
territory  of  those  two  States.  This  quarantine  prohibited  the  inter- 
state movement  or  the  exportation  of  cattle,  sheep,  and  other  rumi- 
nants and  swine  from  either  of  the  States  named.  Shipments  were 
permitted  by  rail  through  those  States  provided  the  cars  were  sealed 
by  the  Bureau  of  Animal  Industry  before  they  entered  the  quaran- 
tined territory.  Such  shipments  were  allowed  to  l)e  unloaded  in  tran- 
sit only  in  pens  designated  by  the  Chief  of  the  Bureau  and  which 
had  been  cleaned  and  disinfected.  The  shipment  of  dressed  carcasses 
from  the  States  named  was  permitted  only  when  the  hides  and  hoofs 
had  beer\  removed^  and  the  shipment  of  hides,  skins,  hoofs,  hay,  straw, 
etc.,  was  forbidden  unless  such  material  had  been  disinfected  under 
the  supervision  of  the  Bureau.** 

On  endeavoring  to  trace  the  origin  of  the  disease  it  was  found  that 
it  was  carried  into  Pennsylvania  by  two  lots  of  cattle  which  came 
through  the  stock  yards  at  Buffalo,  N.  Y.  It  was  at  first  suspected 
that  the  contagion  might  have  come  from  Canada,  but  on  further 
investigation  the  cattle  in  the  two  shipments  were  found  to  have  come 
from  points  in  Michigan,  New  York,  and  Ohio,  as  well  as  in  Canada. 
A  few  days  later  a  suspicious  disease  was  reported  in  several  herds 
near  Detroit,  Mich.,  and  inspectors  of  the  Bureau  of  Animal  Industry 
were  sent  to  investigate.  The  Secretary  of  Agriculture  and  the  writer 
went  to  Buffalo  to  give  personal  attention  to  the  situation,  and  from 
there  went  to  Detroit.  On  their  arrival  at  Detroit  the  reports  from 
the  inspectors  were  of  such  a  positive  nature  that  a  quarantine  of  the 
State  of  Michigan  was  declared  by  the  Secretary  on  November  25. 

«The  full  text  of  the  quarantine  regulations  (B.  A.  I.  Orders  155  and  156  and 
Qniendments)  appears  in  the  api)endix  to  this  volume,  pp.  472^79. 
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A  few  days  later  the  disease  was  also  found  near  Lineboro,  Carroll 
County,  Md.,  just  over  the  Pennsylvania  border,  and  a  quarantine  was 
placed  on  the  State  of  Maryland  on  November  27. 

The  areas  in  which  the  disease  was  found  are  shown  on  the  accom- 
panying map  (fig.  65)  and  are  as  follows: 

In  Pennsylvania,  the  counties  of  Chester.  Clinton,  Daupblu,  Delaware.  Juniata. 
Lancaster.  I^high,  Lycoming,  Montgomery.  Montour,  Northumberland,  Philadel- 
phia, Snyder,  Union,  and  York. 

In  New  York,  the  counties  of  Erie,  Genesee.  Monroe,  Niagara,  and  Orleans. 

In  Michigan,  the  counties  of  Oakland  and  Wayne. 

In  Maryland,  Carroll  County. 


Fio.  05. — Map  showing  areas  affected  with  foot-and-mouth  disease. 

Promptly  after  the  discovery  of  the  disease  in  Pennsylvania  an 
arrangement  was  made  for  cooperative  work  by  the  Federal  and  State 
authorities  for  its  eradication,  and  similar  arrangements  were  later 
made  with  the  authorities  of  the  other  affected  States.  The  plan 
followed  for  stamping  out  the  disease  was  practically  the  same  as 
that  which  had  l)een  successful  in  the  case  of  the  New  England  out- 
break of  1902-3,  namely,  to  enforce  a  strict  quarantine,  to  discover  all 
infected  animals  and  localities,  and  to  slaughter  and  bury  all  dis- 
eased and  ex{iosed  animals  and  disinfect  the  premises  occupied  by 
them.  The  owners  of  condemned  animals  were  reimbursed  to  the 
extent  of  the  appraised  value,  the  F'ederal  (Jovernment  paying  two- 
thirds  of  this  amount  and  the  State  one-third.  The  expenses  of 
burial,  disinfection,  etc.,  were  shared  in  the  same  proportion. 
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Dr.  S.  E.  Bennett,  who  had  charge  of  the  force  of  the  Bureau  of 
Animal  Industry  in  the  eradication  of  the  New  England  outbreak 
six  years  before,  was  placed  in  charge  of  the  Federal  work  in  Penn- 
sylvania and  Maryland,  and  Dr.  U.  G.  Houck  was  put  in  charge  in 
New  York  and  Dr.  P.  H.  MuUowney  in  Michigan.  The  State  work 
in  Pennsylvania  was  carried  on  under  the  direction  of  the  State 
veterinarian.  Dr.  Leonard  Pearson,  in  New  York  under  the  direction 
of  Commissioner  of  Agriculture  R.  A.  Pearson,  in  Michigan  under 
the  direction  of  the  State  live-stock  sanitary  board,  of  which  Mr. 
H.  H.  Hinds  was  chairman,  and  in  Maryland  under  the  direction  of 
Dr.  F.  H.  Mackie,  chief  veterinary  inspector. 

It  was  fortunate  that  in  this  emergency  the  Bureau  of  Animal 
Industry  had,  as  a  part  of  its  regular  organization,  a  large  force  of 
trained  veterinarians,  many  of  whom  had  had  experience  in  the  New 
England  campaign,  who  could  be  promptly  assigned  to  the  work 
of  inspection  and  eradication.  It  was  also  fortunate  that  the  affected 
States  were  all  provided  with  live-stock  sanitary  officials,  so  that 
prompt  action  could  be  taken,  and  with  laws  under  which  such  a 
situation  could  be  dealt  with.  The  value  and  importance  to  tlie 
couptry  of  an  efficient  central  organization  to  look  after  the  interests 
of  the  live-stock  industry  was  well  demonstrated  in  this  work,  as  was 
also  the  importance  of  States  having  proper  officers  and  providing 
them  with  laws  and  funds.  If  it  had  been  necessary  to  delay  opera- 
tions in  order  to  organize  a  force  to  deal  with  the  outbreak,  the  con- 
tagion would  doubtless  have  spread  in  the  meantime  to  the  Middle 
West  and  probably  to  the  range  country  of  the  far  West,  where  its 
eradication  would  have  been  either  impossible  or  attended  with  the 
greatest  difficulty  and  expense.  As  it  was,  not  a  day  was  lost  in  be- 
ginning effective  work,  and  the  disease  was  practically  confined  to 
the  areas  to  which  it  had  already  spread  at  the  time  of  discovery. 

Besides  the  work  of  slaughter,  burial,  and  disinfection,  veterinary- 
inspectors  were  sent  to  trace  all  rumjors  of  foot-and-mouth  disease  and 
to  locate  any  probable  centers  of  infection.  A  large  force  was  main- 
tained in  the  infected  regions,  and  thorough  and  systematic  inspec- 
tions and  reinspections  were  made  of  all  animals  from  farm  to  farm. 
The  Bureau  of  Animal  Industry  had  engaged  in  the  work  of  inspec- 
tion and  eradication  a  total  of  572  employees,  of  whom  159  were 
veterinarians.  Some  idea  of  the  tremendous  amount  of  work  in- 
volved in  these  inspections  may  be  obtained  from  the  following 
figures:  In  Pennsylvania  the  Bureau  inspectors  made  no  less  than 
69,836  visits  to  premises  in  24  counties;  in  New  York  they  made 
24,748  visits;  in  Michigan,  8,393;  in  Maryland,  4,884.  In  addition 
822  visits  were  made  to  various  places  in  Ohio,  Indiana,  Kentucky, 
West  Virginia,  Virginia,  New  Jersey,  Delaware,  and  Connecticut. 
The  total  number  of  visits  thus  made  by  the  Bureau's  inspectors  in 
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their  work  of  inspection  was  108,683,  and  the  total  number  of  animals 
inspected,  including  reinspections,  was  1,565,699. 

The  greatest  precautions  were  taken  by  the  inspectors  to  avoid 
spreading  the  contagion  as  they  went  about  from  place  to  place. 
These  men  were  equipped  with  rubber  coats,  boots,  hats,  and  gloves, 
and  with  disinfectants,  and  care  was  taken  to  disinfect  their  apparel 
immediately  after  having  examined  suspected  animals  and  before 
proceeding  to  the  next  place.  The  manner  in  which  the  inspectors 
were  dressed  for  this  work  is  shown  in  figure  66.  Typical  cases  of 
foot-and-mouth  disease  as  found  by  them  are  shown  in  figures  67 
and  68. 
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Fio.  66. — Inspectors  examining  cow  for  foot-and-moutb  disease.  They  are  equipped  with 
rubber  coats,  gloves,  boots,  and  hats,  which  are  cleansed  with  disinfectants  after  each 
examination,  in  order  to  avoid  spreading  the  contagion. 

Slaughter  of  the  diseased  herds  was  begun  just  as  soon  as  the  neces- 
sary preliminary  arrangements  could  be  made,  and  the  work  of 
slaughter  and  disinfection  was  carried  forward  as  rapidly  as  possible. 
The  slaughtered  animals  were  buried  in  deep  trenches,  the  rule  being 
to  have  the  carcasses  covered  with  at  least  5  feet  of  earth.  The 
trenches  were  dug  7  feet  deep,  6  feet  wide,  and  of  a  suflBcient  length  to 
give  each  animal  2  feet  of  space.  The  usual  method  of  slaughter  was  to 
lead  the  animals  to  the  trench,  which  had  been  previously  dug,  and  to 
kill  them  there  by  shooting.  This  plan  was  followed  so  as  to  avoid  the 
danger  of  spreading  the  infection  by  dragging  the  carcasses  over  the 
ground.    The  hides  were  slashed  and  the  carcasses  cut  op^u  and  covered 
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Fig.  67. — Head  of  cow  with  foot-and-mouth  disease. 

and  disinfecting  barns 
and  stables  the  wooden 
fittings  and  flooring 
were,  as  a  rule,  torn 
out  and  burned,  and 
the  disinfectant  was 
then  freely  sprayed 
over  walls, ceilings, etc. 
Manure  was  turned 
frequently  and 
sprayed  with  disin- 
fectant continuously 
during  the  handling. 
Sometimes  fumigation 
was  used  for  the  inte- 
rior of  barns  contain- 
ing large  quantities  of 
hay  or  other  material 
which  would  have 
been  damaged  or 
ruined  by  other  meth- 
ods of  disinfection. 
(See  fig.  71.) 


with  quicklime.  The 
method  of  slaughter- 
ing and  burying  cattle 
is  shown  in  figure  69. 
The  work  of  disin- 
fecting premises  was 
difficult  *  and  tedious, 
but  was  done  very 
carefully  and  thor- 
oughly. Various 
methods  were  em- 
ployed according  to 
local  conditions. 
^Miere  disinfection 
was  done  on  a  large 
scale  a  large  water 
tank  filled  with  5  per 
cent  chlorinated  lime 
solution  was  used  with 
a  steam  pump,  the 
steam  being  furnished 
in  some  cases  by  a 
traction  engine.  (See 
fig.  70.)     In  cleaning 


Fio.  68. — Lesions  of  foot-and-mouth  disease  on  feet  of  cow. 
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A  large  number  of  railroad  cars  that  had  carried  infected  or  sus- 
pected animals  were  cleaned  and  disinfected,  also  stock  yards  at 
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Fig.  69. — Method  of  slaughtering  and  burying  cattle.  The  trench  is  deep  enough  to  allow 
carcasses  to  be  covered  with  at  least  5  feet  of  dirt.  Animals  are  led  to  trench  and  there 
killed,  usually  by  shooting.  Hides  are  slashed  to  prevent  anyone  from  exhuming  car- 
casses in  order  to  get  the  hides,  and  carcasses  are  cut  open  and  covered  with  quicklime. 

various  points  in  the  infected  areas.    In  disinfecting  stock  yards  all 
pens  and  alleys  were  thoroughly  cleaned  and  swept;  then  fences, 
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Fig.  70. — Outfit  for  disinfecting  on  a  large  scale.  The  tank  contains  5  per  cent  chlorinated 
lime  solution,  which  is  sprayed  by  a  steam  pump,  steam  being  supplied  by  a  traction 
engine.  i 

water  troughs,  mangers,  and  the  ground  were  soaked  with  disinfect- 
ant.   As  an  indication  of  the  manner  in  which  this  work  was  done,  it 

10765—10 25  ^  1 
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may  be  said  that  in  disinfecting  the  yards  at  Lancaster,  Pa.,  alone. 
14  tons  of  chlorid  of  lime  and  50  barrels  of  carbolic  acid  were  used. 

So  rapidly  was  the  work  of  eradicating  the  disease  carried  on  that 
by  December  19,  or  within  six  weeks  from  the  beginning,  all  diseased 
and  exposed  animals,  so  far  as  known  up  to  that  time,  had  been 
slaughtered  and  buried.    The  disinfection  was  done  as  promptly  as 


Fig.  71. — Barn  prepared  for  fumigation.  Openings  covered  with  paper  to  prevent  escape 
of  gas.  This  method  of  disinfection  was  sometimes  used  when  the  barn  contained  a 
quantity  of  hay  which  could  not  be  otherwise  disinfected  without  damage. 

possible  after  slaughter.    A  few  additional  infected  herds  were  found 
later. 

Diseased  animals  were  found  on  157  premises,  of  which  101  were 
in  Pennsylvania,  45  in  New  York,  9  in  Michigan,  and  2  in  Maryland. 
The  number  and  the  appraised  value  of  the  animals  slaughtered  in 
each  State  are  shown  in  the  following  table : 
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Premises  infected  with  foot-and-mouth  disease,  and  number  and  appraised  value 

of  animals  slaughtered.^  % 


Prem- 
ises. 

Cattle. 

Hogs. 

Sheep. 

Ooats. 

Total. 

state. 

Num- 
ber. 

Value. 

Num- 
ber. 

Value. 

Num- 
ber. 

Value. 

Num- 
ber. 

Value. 

Ani- 
mals. 

Value. 

Peniwylvanla. 
New  York.... 

101 

45 

9 

2 

1,232 

520 

242 

81 

$49,998.94 

20,622.25 

5,103.00 

1,066.20 

1,000  18,317.78 
246     2,888.88 
23        202.00 
60        502.63 

52 

214 

9 

$846.50 

1,867.60 

45.00 

4 

$9.00 

2,288 
980 
277 
91 

$58,667.22 
24,378.18 

Michigan 

Maryland.... 

8 

9.00 

5,369.00 
1,628.83 

1 

Total... 

157 

2,025 

76,785.39 

1.329 

11,470.79 

275  11,769.00 

7 

18.00 

8,636 

90,083.18 

aThe  full  appraised  value  of  animals  slaughtered  was  paid  to  owners,  two-thirds  by  the  United 
States  Department  of  Agriculture  and  one-third  by  the  State. 

The  Federal  (Juarantine  was  modified  and  partly  released  from  time 
to  time  as  condtions  warranted,  and  was  entirely  removed  on  April 
24,  1909.  In  view  of  the  experience  in  the  New  England  outbreak, 
when  additional  cases  of  the  disease  were  found  several  weeks  after 
it  was  supposed  that  eradication  was  complete,  it  was  considered  wise 
to  keep  the  quarantine  in  force  until  sufficient  time  had  elapsed  to 
make  it  practically  certain  that  none  of  the  infection  remained. 

THE  OUTBREAK  DUE  TO  CONTAMINATED  SMALLPOX  VACCINE. 

The  origin  of  the  outbreak  was  at  first  a  mystery.  As  the  Bureau 
of  Animal  Industry  maintained  a  strict  quarantine  on  imported  live 
stock,  and  as  the  importation  of  ruminants  from  countries  where 
foot-and-mouth  disease  existed  was  prohibited  entirely,  it  was  con- 
sidered highly  improbable  that  the  infection  was  introduced  into 
the  country  with  imported  animals.  Various  other  ways  in  which 
it  might  have  gained  entrance  were  suggested,  such  as  that  immi- 
grants carried  the  virus  on  their  clothing,  that  it  was  brought  in  on 
hay  or  straw  used  for  packing,  or  that  it  was  introduced  in  biological 
products. 

It  soon  became  apparent  that  the  outbreak  started  near  Detroit, 
and  when  the  disease  was  traced  by  inspectors  of  the  Bureau  of 
Animal  Industry  to  calves  that  had  been  used  in  propagating  small- 
pox vaccine  by  a  Detroit  establishment  it  was  considered  highly 
probable  that  the  vaccine  was  contaminated  with  the  virus  of  foot- 
and-mouth  disease  and  that  this  caused  the  outbreak.  It  was  there- 
fore decided  to  make  a  thorough  investigation  by  scientific  methods 
to  determine  whether  or  not  contaminated  vaccine  virus  was  really 
the  cause.  As  the  United  States  Public  Health  and  Marine-Hospital 
Service  of  the  Treasury  Department  is  charged  by  law  with  the  super- 
vision of  biological  products  used  in  human  medicine,  that  Service 
was  requested  to  join  the  Bureau  of  Animal  Industry  in  making  the 
proposed  investigation,  and  the  work  was  confided  to  Dr.  John  R. 
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Mohler,  chief  of  the  Pathological  Division  of  the  Bureau  of  Animal 
Industry,  and  Dr.  Milton  J.  Rosenau,  director  of  the  Hygienic  Labo- 
ratory of  the  Public  Health  and  Marine-Hospital  Service.  A  full 
report  of  their  investigation  has  been  published  as  Circular  147  of 
the  Bureau  of  Animal  Industry. 

By  careful  scientific  methods  Doctors  Mohler  and  Rosenau  were 
able  to  demonstrate  that  the  smallpox  vaccine  virus  of  the  Detroit 
establishment  was,  in  fact,  contaminated  with  the  virus  of  foot-and- 
mouth  disease.  It  appeared  that  this  firm  had  obtained  this  par- 
ticular strain  of  vaccine  in  May,  1908,  from  a  firm  in  Pennsylvania, 
and  tests  with  the  vaccine  of  the  latter  firm  showed  that  it  was  like- 
wise contaminated.  While  it  is  not  positively  known  just  how  long 
the  contamination  had  existed  at  the  Pennsylvania  establishment, 
it  seems  probable  that  it  was  introduced  with  vaccine  virus  imported 
from  Japan  in  1902  and  that  the  New  England  outbreak  of  that  year 
originated  from  the  same  source.  Dr.  D.  E.  Salmon,  then  Chief  of 
the  Bureau  of  Animal  Industry,  was  inclined  to  suspect  that  the  out- 
break of  1902  might  be  due  to  contaminated  vaccine,  and  he  had 
inoculation  tests  made  with  the  suspected  vaccine  at  that  time,  but  it 
failed  to  produce  lesions  recognized  by  the  investigators  as  due  to 
foot-and-mouth  disease.  The  experiments  of  Doctors  Mohler  and 
Rosenau,  however,  demonstrated  that  animals  vaccinated  with  the 
mixed  virus  as  a  rule  show  only  lesions  of  cowpox  or  vaccinia, 
although  the  infectious  principle  of  foot-and-mouth  disease  remains 
in  the  vaccinal  eruption.  In  order,  therefore,  to  prevent  the  lesions 
of  foot-and-mouth  disease  from  being  suppressed  or  obscured  by  those 
of  vaccinia,  Doctors  Mohler  and  Rosenau  in  some  of  their  tests  used 
calves  and  sheep  which  had  been  vaccinated  and  were  therefore  im- 
mune to  vaccinia.  By  this  method,  and  by  means  of  intravenous 
inoculation,  they  were  able  to  detect  the  contaminating  infection 
when  it  might  not  otherwise  have  been  disclosed. 

As  soon  as  the  facts  as  to  the  contamination  of  the  vaccine  became 
known,  immediate  and  effectual  steps  were  taken  by  Surgeon-General 
Walter  Wyman,  of  the  Public  Health  and  Marine-Hospital  Service, 
to  eradicate  all  this  contaminated  vaccine  virus  in  America.  The 
licenses  of  the  two  firms  were  at  once  suspended,  all  the  contaminated 
or  suspected  vaccine  virus  on  hand  at  these  establishments  was  de- 
stroyed and  all  such  vaccine  upon  the  market  was  withdrawn  and 
destroyed,  and  other  radical  measures  were  taken  to  accomplish  the 
desired  result.  The  intelligent  and  prompt  cooperation  of  these  firms 
in  the  work  of  tracing,  withdrawing,  and  destroying  the  vaccine  is 
commended.  After  examining  every  strain  of  vaccine  virus  upon  the 
market  the  Public  Health  and  Marine-Hospital  Service  gives  assur- 
ance that  there  is  now  upon  the  market  no  vaccine  idrus  contaminated 
with  the  virus  of  foot-and-mouth  disease. 
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Hereafter  manufacturers  of  vaccine  for  human  use  will  be  required 
to  test  their  virus  for  the  presence  of  foot-and-mouth  infection  as  well 
as  other  infections,  and  regulations  have  been  issued  by  the  Public 
Health  and  Marine-Hospital  Service  with  the  specific  object  of  pre- 
venting the  importation  or  the  sale  in  interstate  traffic  of  vaccine 
virus  contaminated  with  foot-and-mouth  disease  or  other  infections 
communicable  to  man.  It  is  highly  important  that  similar  control 
should  be  given  by  law  to  the  Secretary  of  Agriculture  over  biological 
products  intended  for  the  treatment  of  domestic  animals.  While  the 
Public  Health  and  Marine-Hospital  Service  has  power  under  existing 
law  to  guard  against  contaminated  biological  products  for  use  in 
human  medicine,  there  remains  the  danger  that  contagious  diseases 
may  be  brought  in  with  veterinary  preparations  which  are  not  regu- 
lated in  the  same  manner,  and  this  danger  increases  with  the  growing 
use  of  serums  and  vaccines  in  veterinary  medicine. 

ORIGIN   AND  SPREAD   OP   THE  DISEASE. 

The  principal  circumstances  as  to  the  origin  of  the  outbreak  and  the 
spread  of  the  infection  are  shown  in  the  accompanying  diagram 
(fig.  72),  and  may  be  summarized  as  follows:  A  Pennsylvania  firm 
imported  certain  vaccine  virus  which  has  proved  to  have  been  con- 
taminated with  the  infection  of  foot-and-mouth  disease.  This  im- 
portation probably  came  from  Japan  as  far  back  as  1902,  and  the 
foot-and-mouth  contamination  evidently  persisted  at  the  establish- 
ment until  recently.  In  May,  1908,  a  Detroit  firm  procured  some  of 
the  Pennsylvania  firm's  vaccine  and  on  September  23  and  October  26 
vaccinated  certain  calves  with  it.  These  calves  were  obtained  from 
Shaw  Brothers,  who  had  a  farm  near  Detroit,  under  a  contract  by 
which  they  furnished  calves  to  the  second  firm  for  vaccination  pur- 
poses, the  calves  to  be  returned  after  the  vaccine  pulp  had  been  re- 
moved. Shaw  Brothers  received  a  rental  price  for  each  animal  and 
subsequently  disposed  of  them  to  the  public.  The  calves  used  in  this 
instance  were  returned  to  Shaw  Brothers  by  the  vaccine  firm  on 
October  16,  on  which  date  they  were  driven  to  a  commission  com- 
pany's pens  in  the  Detroit  stock  yards,  watered  and  fed  for  two 
hours,  and  then  taken  to  a  town  15  miles  distant,  where  they  were 
dispersed.  The  appearance  of  foot-and-mouth  disease  among  these 
animals,  although  not  then  recognized  as  such,  was  observed  on 
October  18  by  Mr.  I.  W.  Shaw,  who  purchased  ten  of  them,  and  by 
other  purchasers  about  the  same  time. 

A  shipment  of  three  carloads  of  healthy  cattle  from  uninfected 
farms  in  Michigan  reached  the  Detroit  stock  yards  October  20  and 
was  placed  in  the  same  pens  that  had  been  occupied  on  the  16th  by  the 
vaccine  calves.  All  but  32  of  these  cattle  were  sold  and  slaughtered 
in  Detroit,  and  the  remainder  were  reshipped  to  East  Buffalo  October 
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23  and  carried  the  contagion  from  the  infected  pens  to  the  Buffalo 
yards.  These  animals,  with  others,  were  reshipped  to  Danville  and 
Watsontown,  Pa.,  where  the  disease  afterwards  appeared.  From 
Buffalo  the  disease  also  spread  to  other  points  in  the  States  of  New 
York  and  Pennsylvania.  The  outbreak  in  Maryland  was  due  to  cattle 
shipped  from  Buffalo  to  Glenrock,  Pa.,  and  there  sold  at  public  sale 
November  2, 1908. 

COST  OP  ERADICATING  THB  DISEASE. 

The  cost  to  the  United  States  Department  of  Agriculture  of  eradi- 
cating the  disease  was  just  kept  within  the  special  appropriations 
aggregating  $300,000  made  by  Congress  for  that  purpose,  the  ex- 
penditures charged  against  those  appropriations  amounting  to 
$299,112.10.  If  there  should  be  added  to  this  a  proportionate  share  of 
the  Bureau's  general  expenses  paid  from  other  appropriations — as, 
for  instance,  salaries  of  certain  employees  who  were  paid  from 
regular  appropriations,  but  who  gave  more  or  less  of  their  time  to  this 
work  in  connection  with  their  regular  duties,  also  supplies  and 
incidental  expenses  paid  for  from  regular  appropriations — the  total 
cost  of  the  Federal  work  would  be  increased  somewhat  beyond 
$300,000.  If  the  disease  had  not  been  so  promptly  suppressed  and  if 
further  cases  had  been  found  it  would  have  been  necessary  to  ask  Con- 
gress for  additional  funds  in  order  to  continue  the  fight  against  the 
contagion. 

The  authorities  of  the  four  affected  States  report  that  they  ex- 
pended in  their  part  of  the  work  about  $113,000,  as  follows:  Pennsyl- 
vania, about  $78,000;  New  York,  at  least  $30,000;  Michigan,  nearly 
$4,000;  Maryland,  $911.90. 

The  loss  to  the  dairy  and  stock-raising  industries  and  to  commerce 
was  heavy.  Many  dairymen  were  put  out  of  business  for  a  time,  and 
not  only  was  interstate  traffic  in  live  stock,  hides,  hay,  straw,  etc., 
interfered  with,  but  exports  to  foreign  countries,  especially  to  Great 
Britain,  were  seriously  curtailed. 

COMMENDATION   OF  EMPLOYEES. 

The  fidelity,  energy,  and  fine  spirit  of  self-sacrifice  shown  by  the 
members  of  the  Bureau  force  who  were  engaged  in  the  eradication 
of  the  disease  can  not  be  too  highly  commended.  These  men  deserve 
to  be  mentioned  by  name,  but  the  list  would  be  too  long.  Men  en- 
gaged in  the  regular  work  of  the  Bureau  in  various  parts  of  the 
country  were  hurriedly  ordered  to  the  infected  regions,  and  such 
orders  met  with  prompt  and  cheerful  obedience,  even  though  in  many 
cases  the  circumstances  were  such  as  to  cause  great  inconvenience 
and  hardship  and  sometimes  financial  loss.    The  work  was  arduous 
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and  often  disagreeable,  the  hours  were  long,  the  accommodations 
sometimes  uncomfortable  and  the  food  unsatisfactory,  and  many  of 
the  men  had  to  spend  the  Christmas  season  away  from  their  homes 
and  families.  And  yet  each  one  seemed  to  feel  his  duty  and  responsi- 
bility, and  the  work  was  done  faithfully,  cheerfully,  intelligently, 
thoroughly,  and  rapidly.  The  stock  raisers  and  the  commercial  in- 
terests of  the  country  are  under  a  heavy  debt  of  obligation  to  these 
public  servants  whose  fine  work  kept  the  losses  to  a  minimum  and 
prevented  the  spread  of  the  disease  to  other  parts  of  the  country 
where  the  damage  would  have  been  enormous. 

COMPARISON  OF  LAST  TWO  OUTBREAKS. 

It  is  interesting  to  compare  the  recent  outbreak  of  foot-and-mouth 
disease  with  that  which  occurred  in  New  England  in  1902-3.  In  the 
New  England  outbreak  cases  were  found  in  12  counties  in  4  States, 
namely,  Massachusetts,  New  Hampshire,  Vermont,  and  Rhode  Island. 
In  the  outbreak  of  1908  the  infection  was  distributed  over  a  much 
larger  region,  comprising  23  counties  in  the  4  States  of  Pennsylvania, 
New  York,  Michigan,  and  Maryland.  A  larger  number  of  animals 
were  slaughtered,  however,  during  the  New  England  outbreak, 
namely,  4,461,  as  against  3,636  in  the  recent  outbreak.  Although  the 
disease  was  of  a  somewhat  mild  type,  the  later  outbreak  was  a  much 
greater  menace  to  the  live-stock  interests  of  the  country,  as  it  pene- 
trated farther  into  the  interior  and  came  closer  to  the  great  stock- 
raising  regions. 

CONCLUSION. 

When  we  consider  the  enormous  losses  caused  by  foot-and-mouth 
disease  in  countries  where  it  has  gained  a  foothold  and  that  some  of 
the  European  governments  have  struggled  with  it  unsuccessfully  for 
years,  our  own  country  is  to  be  congratulated  on  the  fact  that  every 
outbreak  here  has  been  promptly  stamped  out  with  comparatively 
slight  damage.  So  quickly  and  effectively  has  the  work  been  done 
that  it  is  doubtful  if  many  of  our  people  realize  the  magnitude  of 
the  danger  that  has  threatened  our  live-stock  industry. 

The  results  have  shown  the  wisdom  of  the  rigorous  slaughtering 
policy  adopted  in  this  country.  Such  methods  might  be  impracti- 
cable if  the  disease  became  so  widespread  that  slaughter  would  in- 
volve the  destruction  of  too  large  a  part  of  the  country's  supply  of 
live  stock;  but  so  long  as  the  infection  is  restricted  to  a  compara- 
tively small  part  of  the  country's  area  there  is  no  question  that  the 
slaughter  policy  is  the  best.  To  temporize  with  a  restricted  out- 
break by  relying  entirely  upon  quarantine  and  treatment  would 
very  probably  allow  infection  to  spread  beyond  control,  with  dis- 
astrous results. 
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THE  LIVE-STOCK  MARKET  IN  1908. 

The  main  feature  of  the  live-stock  market  situation  in  1908  was  the 
continued  scarcity  and  high  prices  of  beef  cattle.  The  table  of  aver- 
age prices  of  animals  at  the  Chicago  Stock  Yards  (on  page  395) 
shows  that  the  other  food  animals — ^hogs,  sheep,  and  lambs — all  aver- 
aged less  in  the  quotations  than  they  did  in  1907,  but  the  high  prices 
of  1907  moimted  still  higher  for  all  classes  of  cattle.  Excluding 
International  show  cattle,  the  highest  point  reached  by  native  steers 
in  1908  was  $8.40  per  hundredweight  in  June,  in  which  month  also 
both  the  heifer  and  range  steer  classes  touched  their  high  mark,  $7.50. 
The  yearly  average  for  cattle  was  30  cents  higher  in  1908  than  in 
1907.  On  the  other  hand,  the  annual  average  for  hogs  fell  45  cents  a 
hundredweight,  while  sheep  fell  60  cents  and  lambs  70  cents. 

The  decrease  in  the  cattle  supply  not  only  restricted  the  home 
markets ;  it  seriously  undermined  the  foreign  trade  as  well,  as  is  more 
fully  explained  later  on  in  the  section  deajing  with  imports  and 
exports. 

There  are  a  number  of  things  that  point  to  the  scarcity  of  the  beef 
supply  in  1908,  namely:  (1)  The  decrease  in  the  nation's  stock  of  beef 
cattle;  (2)  decrease  in  the  receipts  of  cattle  at  principal  stock  centers; 
(3)  decrease  in  the  number  of  cattle  inspected  at  slaughter  by  Govern- 
ment inspectors;  (4)  increase  in  price  of  live  cattle;  (5)  increase  in 
wholesale  price  of  dressed  beef;  (6)  increase  in  price  of  feed. 

More  specific  information  regarding  the  above  points  will  be  briefly 
stated  as  follows : 

1.  The  annual  estimates  of  the  Bureau  of  Statistics,  Department  of 
Agriculture,  show  that  the  decrease  in  beef  cattle  in  the  last  two  years 
amounted  to  2,187,000  animals. 

2.  Total  receipts  of  cattle  at  Chicago  in  1908  were  3,039,206,  as 
against  3,305,314  in  1907.  At  Kansas  City  the  figures  were  2,154,338 
m  1908  and  2,384,294  in  1907.  Reports  from  other  centers  tell  the 
same  story. 

3.  The  total  number  of  cattle  slaughtered  under  Government  in- 
spection in  1908  was  7,279,271;  in  1907  the  number  was  7,G33,3G5. 

«  Complied  mainly  by  John  Roberts,  of  the  Editorial  Office,  Bureau  of  Animal 
Industry. 
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This  decrease  is  all  the  more  striking  because  the  inspection  was  con- 
ducted at  a  larger  number  of  establishments  in  1908  than  in  1907. 

4.  The  annual  average  price  of  native  steers  at  Chicago  for  1908 
was  $6.10  per  hundredweight,  the  average  for  1907  being  $5.80  (see 
page  395  for  this  and  other  prices) .    . 

5.  Wholesale  prices  of  dressed  beef  at  Chicago  and  New  York  were 
much  higher  throughout  last  year  than  they  were  in  1907  (see  page 
398  for  monthly  prices  of  beef  at  these  cities) . 

6.  The  high  price  of  feed  naturally  has  a  deterrent  effect  on  the 
fattening  industry.  As  an  example  of  the  high  prices  it  may  be 
stated  that  contract  com  ranged  between  56  and  82  cents  in  1908, 
whereas  the  range  for  the  previous  year  was  39 J  to  66^  cents. 

The  foregoing  facts  seem  to  indicate  unmistakably  that  there  was 
considerably  less  beef  produced  in  1908  than  formerly.  When,  there- 
fore, we  have  a  continuous  increase  in  the  number  of  home  consumers 
and  no  corresponding  increase  in  the  supply,  but  a  decided  decrease 
instead,  it  is  inevitable  that  a  rapid  change  in  the  market  status  of  the 
product  must  come  about. 

It  may  be  of  interest  to  quote  here  the  annual  estimates  by  the  Bu- 
reau of  Statistics,  Department  of  Agriculture,  showing  the  total 
number  and  valuation  of  the  different  classes  of  farm  animals  in  the 
country.  From  these  it  appears,  as  above  pointed  out,  that  "  other 
cattle  "  (beef  cattle)  have  steadily  declined  in  the  last  two  years, 
whereas,  with  the  single  exception  of  swine  on  January  1,  1909,  all 
the  other  classes  of  animals  have  uniformly  increased.  The  magni- 
tude of  our  national  live-stock  interests  is  well  illustrated  in  the  last 
column  of  the  table,  which  shows  that  the  total  valuation  of  animals 
on  farms  January  1, 1909,  reached  the  enormous  sum  of  $1,525,259,000. 
The  estimated  numbers  of  farm  animals  for  the  last  three  years,  to- 
gether with  the  latest  valuation,  are  as  follows : 

Estimated  annual  number  of  farm  animals  in  the  United  States j  1907  to  1909, 

with  valuation  for  1909, 


Fann  animals. 

1              Number  January  1— 

Valuation 

1907. 

1908.               1909. 

January  l,  1909. 

Horses 

Mules 

Milch  cows.... 
Other  cat  tie... 



19,747,000 

1    3,817,000 

20,9(i8,000 

1  51,5W5,000 

19,992,000    20,640,000 
3,869,000       4,053,000 
21,194,000     21,720,000 
50,073,000     49,379,000 
54,631,000     5(i,084,000 
56,084,000  1  54,147,000 

$1,974,052,000 
437,062,000 
702,945,000 
863,754,000 

Sheep 

Swine 

1  53,240,000 

54,794,000 

1 

192,632,000 
354,794,000 

MARKET  PRICES  OF  LIVE  STOCK. 

The  series  of  tables  next  following  shows  the  prevailing  prices  paid 
for  live  stock  at  Chicago,  the  principal  stock  center.  The  first  state- 
ment gives  the  average  prices  of  the  various  classes  of  food  animals 
by  months  for  1908  and  annually  for  a  series  of  years.    The  other 
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tables  show  the  high  and  low  range  of  the  quotations,  also  prices  of 
the  different  market  classes  of  horses. 

Average  prices,  per  hundredweight,  of  live  stock  at  Chicago  in  1908,  hy  months, 

and  annual  average,  1897-1908, 

[From  the  Weekly  Live  Stock  Report] 


Cattle. 

Hogs. 

Sheep. 

Month. 

Native 
steers. 

Cows. 

Range 
steers. 

Lambs. 

JaDuary 

S5.30 
5.40 
6.00 
6.50 
6.60 
6.90 
6.45 
6.00 
5.95 
5.70 
5.90 
6.00 

6.10 
5.80 
5.30 
5.05 
4.95 
4.80 
6.20 
5.25 
5.15 
5.30 
4.65 

4.ao 

$3.70 
3.80 
4.15 
4.70 
4.90 
4.75 
4.15 
3.90 
3.75 
3.65 
3.50 
3.70 

4.10 
3.85 
3.70 
3.65 
3.55 
3.95 
4.70 
4.05 
4.05 
3.55 
3.40 
3.05 

$4.40 
4.45 
5.00 
5.85 
5.60 
5.80 
6.50 
6.66 
6.85 
6.95 
5.80 
5.66 

5.70 
6.16 
6.25 
6.26 
5.15 
6.00 
6.80 
5.85 
5.05 
4.05 
3.85 
3.70 

$4.80 
5.10 
5.90 
5.70 
5.40 
4.65 
4.05 
3.80 
3.75 
4.06 
4.20 
4.30 

4.65 
5.25 
5.20 
6.00 
4.26 
4.00 
4.20 
3.80 
4.55 
4.35 
4.25 
3.85 

$6.80 

February 

6.70 

March          .                          

7.20 

April 

7.26 

y^j. ....      :      ::::::: ::.:::... 

6.65 

June 

6.75 

July 

$4.90 
4.80 
4.70 
4.70 
5.05 
4.90 

4.85 
4.50 
4.40 
3.80 
3.65 
3.65 
4.95 
4.55 
4.35 
4.60 
4.20 
3.90 

6.20 

August 

6.06 

Septeinber . . 

5.35 

October 

5.50 

November 

5.86 

December 

6.70 

Annual  average: 

1908 

6.35 

1907 

7.05 

1906 

6.86 

1905 

6.80 

1904.                                 

5.60 

1903 

5.45 

1902.            

5.50 

1901 

4.80 

1900 

1899 

1898 

5.90 
5.50 
5.36 

1897 

4.95 

Range  of  prices,  per  hundredweight,  of  cattle  at  Chicago  in  1908,  hy  months, 

and  annual  range,  1897-1908, 

[Compiled  from  report  of  Union  Stock  Yard  and  Transit  Company.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

Septemb3r 

October 

November 

December 

Annual  range: 

1908 

1907 

1906 

1905 

1904 

1903 

1902 

1901 

1900 

1899 

1898 

1897 


Native  steers  Native  steers 

(1,500-1,800      (1,200-1,600 

pounds).         pounds). 


$5. 40-  6. 40 
5.25-  6.25 
5.55-7.35 
6.35-7.40 
6.50-7.40 
6.90-8.40 
6.85-8.25 
6.80-  7.90 
6.70-  7.75 
6.00-  7.60 
6.20-  7.85 
6.40-7.85 

5.25-8.40 
5.30-8.00 
4.76-10.50 
4.40-  8.65 
4.35-10.50 
4. 10-  7. 55 
4.25-14.50 
4.75-  9.30 
4.70-15.50 
4.  GO-  8. 50 
4.10-  6.25 
4.00-  6.00 


$4.30-  6.35 
4.50-  6.10 
4.75-7.35 
5.40-7.40 
5.50-7.35 
5.50-8.40 
4.80-8.25 
4.20- 7.80 
4.00-7.85 
4.00-  7.50 
4.00-8.00 
4.50- 8.00 

4.00-8.40 
3.95-7.50 
3.90-17.00 
3.00-8.45 
3.35-12.25 
3.35-8.35 
3.60-  9.00 
3. 60-12. 00 
3.90-11.00 
4.00-8.25 
3.80-  6.15 
3.35-  6.00 


Poor  to  best    Native  stock- 
oows  and     '  ers  and  feed- 
heifexs.  ers. 


$2.60-5.60 
2.65-5.65 
2.85-6.70 
3.10-6.75 
3.20-6.90 
3.10-7.50 
2.75-6.75 
2.75-7.40 
2.80-7.00 
2.65-6.50 
2.55-7.00 
2.70-7.00 

2.55-7.50 
2.35-6.25 
2.40-6.60 
2.25-6.80 
2.00-7.50 
2.50-5.50 
3.35-8.25 
2.00-8.00 
1.75-6.00 
2.00-6.85 
2.00-5.40 
1.75-5.40 


$2,004.80 
2. 00-5. 00 
2.25-5.30 
2.50-6.05 
2.50-5.85 
2.60-5.46 
2.30-5.00 
2.25-4.85 
2.10-5.00 
2.00-4.90 
2.25-6.00 
2.30-5.15 

2.00^.06 
2.00-5.35 
1.75-5.10 
1.50-5.45 
1.50-5.50 
1.50-5.20 
1.90-6.00 
1.65-5.15 
2.10-5.25 
2. 50-5. 40 
2.50-5.40 
2.40-4.75 


Texas  and 
western 
steers. 


$4.00-4.40 
4.50-4.76 
4.26.4.75 
4.00-5.60 
3.76-6.85 
3.75-7.50 
3.60-7.10 
3.75-6.50 
3.40^.40 
3.40-6.50 
3.85-6.60 
4.25-5.95 

3.40-7.50 
3.00-6.75 
2.90-6.35 
2.60-5.25 
2.40-5.65 
2. 55-5. 10 
2.55-7.65 
2.75-5.76 
3.00-5.90 
3.10-6.75 
3.15-5.40 
2.75-4.90 


Thursday,  December  3,  1908,  fifty-three  carloads  of  International  Exposition  "show  " 
cattle  sold  in  the  auction  at  $7  to  $13,  or  an  average  of  $9  per  100  pounds,  the  highest  on 
record.  Forty-nine  loads  of  "  fat  "  steers  averaged  $9.12 ;  three  loads  of  "  short-fed  " 
steers  went  at  $7  to  $7.70  and  a  load  of  heifers  $8.  Twenty-seven  of  the  flfty-three  loads 
were  yearlings  which  averaged  $9.35. 
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Ranffe  of  prices y  per  hundrediceight,  of  hogs  at  Chicago  in  1908,  by  month^t,  and 

annual  range,  1898-190S. 


Month. 


January 

February 

March..'. 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Annual  range: 

1908 

1907 

1900 

1905 

1904 

1903 

1902 

1901 

1900 


Heavy  T>ack-    Mixed  pack- 
ing (260^500  :  ing(20&-250 
I>ounds).     I     pounds). 


$4.00-4.70 
4.00-4.70 
4.15-6.30 
6.00-6.40 
6.00^.86 
6. 05-6. 67  J 
6.75-7.10 
6.80-7.10 
6.15-7.60 
5.10-7.20 
5.20-6.40 
5.25-6.15 

4.00-7.50 
3.75-7.26 
5.00-7.00 
4.36-6.40 
4.10-6.30 
3.86-7.87i 
6.70-8.25 
4.80-7.37i 
4.16-5.86 
3.35-4.95 
3.10-4.80 


$4.00^.72^ 
4.05-4.70 
4  15-6.35 
5.06-6.46 
5.05^.90 
5.15^.65 
6. 75-7. 07  J 
6.90-7.10 
6.20-7.60 
4.85-7.16 
6.05-6.35 
6. 10-6. 10  I 

4.0O-7.60 

3.70-7.22i] 

4.95-7.10 

4.25-6.42i 

4.15-6.37i 

3.90-7.80 

6.65-8.20 

4.85-7.30 

4.15-5,82J 

3.40-5.00 

3.10-4.70 


hizht 
(150-200 
pounds). 


$3.95^.62^ 
4.00-4.60 
4.15-6.32} 
5. 00-6. 40 
6.06-5.85 
5.10-6.60 
6.60-6.»5 
5.60-7.05 
6. 05-7. 40 
4.70-7.00 
4.65-6.20 
4.60-6.00 

3.95-7.40 

3.70-7.17} 

4.90-7.00 

4.10-6.45 

4. 00-6. 30 

3.90-7.70 

540-7.95 

4.75-7.20 

4.10^75 

3.30^00 

3.10-4.65 


Average  weight  of  hogs,  1908,  2181  pounds. 

Nine  carloads  of  international  exposition  *'  show  "  hogs  sold  In  the  auction  Thursday, 
December  3,  1908,  at  $6.10  to  $7,  or  an  average  of  $6.58  per  100  pounds  for  the  nine 
loads. 

Range  of  prices,  per  hundredweight,  of  sheep  at  Chicago  in  1908,  by  months,  anil 

annual  range,  1898-1908. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September. .. 

October 

November. . . 

December 

Annual  ranj^e 

HKIH 

19<)7 

i««k; 

urn 

I'm 

hm 

v.nr2 

mn 

HXX) 

I8<Ht 

1M^8 


Native  sheep 

(60-140 

pounds). 


$2.50-6.75 
2.50-5.75 
3.25-7.00 
3.00-7.00 
3.00-6.75 
2.ri(>-5.60 
2.r)(>-5.25 
2. 25  5. 50 
2.00-5.15 
2.00-5.25 
2.00-5.50 
2. '25-5. 25 

2.00-7.00 
2.00-7.00 
3.0O-6.50 
2. 75-0. 35 
1.50  6.00 
1.2.5-7.00 
1.25  6.50 
1.4(K5.25 
2. 00-<3.  /iO 
2.  l'/)-5.  (>5 
2.00-5.25 


Native  year- 
lings and 
lambs. 


T.K   ! 


$5.00-7.40 
6.25-7.15 
550  7.75 
6.00-7.70 
4. 40-7. 15 
3.75-6.75 
3. 50-7. 10 
3.50-6.85 
3.2.S-6.00 
3. 75  6. 05 
4.00  6.75 
4.25-7.85 

3.25-7.85 
4.00-8.(10 
5.00«.50 
4.00-8.25 
2.50-7.75 
2.  ra-S.  00 

2.  ( u-7. 25 
2.00  6.25 
3.(K>-7.G0 

3.  50-7. 45 
3.50-7.10 


Western 

sheep  (70-140 

pounds). 


$3.00-6.76 
2.75-6.65 
3.50-7.00 
3.00-7.00 
2.00-6.65 
3.40-5.60 
2.50-4.76 
2.26-4.75 
2.00-4.75 
2.00-5.26 
2.60-5.10 
2.75-5.50 

2.00-7.00 
2.00-7.25 
3.00-7.00 
3. 15-6. 35 
2.00-5.80 
2.00-7.00 
1.25-6.30 
1.50-5.25 
3.00-6.50 
2. 50-5. 55 
3.00-5.25 


Western  and 
Mexican 
lambs. 


$5.60-7.40 
4.75-7.15 
5.50-8.35 
5.00-8.00 
4.50-7.76 
3.75-6.70 
4.25-7.26 
5.10-6.85 
4.0O-6.15 
4.60-6.55 
4.60-6.65 
4.75-7.75 

3.75-8.35 
4.0O-9.25 
4.75-11.25 
4.60-8.20 
3. 00-7. 50 
2.60-7.90 
2.50-7.60 
2.76-5.90 
4. 00-7. 60 
4. 00-7. 00 
3.76-6.76 


Six  loads  of  international  exposition  "show"  lambs  sold  In  the  auction  Thursday, 
December  ;$,  1908,  at  ^7.25  to  $11,  or  an  average  of  $9.20.  A  load  of  show  sheep  sold  at 
$6,  a  load  of  yearlings  at  $6.50,  and  another  load  at  $10. 
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MEAT  PRICES  AT  HOME  AND  ABROAD. 

The  s-eries  of  tables  which  follow  have  been  compiled  with  the  view 
of  showing  how  the  prices  of  the  different  kinds  of  meat  compare  at 
the  principal  American  and  European  markets.  For  this  purpose  five 
large  cities  have  been  selected — Chicago,  New  York,  London,  Paris, 
and  Berlin — and  the  wholesale  prices  noted  of  a  representative  high 
grade  of  each  class  of  meat  at  monthly  intervals  covering  the  last  two 
years.  It  is  intended  that  the  grade  for  which  the  price  is  quoted  shall 
be  as  nearly  as  possible  the  same  in  all  cases,  so  as  to  effect  as  true  a 
comparison  as  is  practicable. 

The  quotations  include  the  five  classes  of  meats  in  common  use, 
namely,  beef,  veal,  mutton,  lamb,  and  pork.  The  prices  have  been 
obtained  from  standard  trade  papers  of  the  various  cities,  and  the 
European  data  have  been  converted  at  authorized  rates  into  the 
United  States  equivalents  in  pounds  and  cents.  The  prices  for  Berlin 
and  Paris  are  for  the  first  Saturday  in  each  month ;  those  for  London 
are  for  the  preceding  Friday ;  those  of  New  York  for  the  preceding 
Thursday ;  and  those  of  Chicago  for  the  preceding  Tuesday.  No  closer 
uniformity  could  be  secured  with  the  trade  papers  quoted  from. 

BBEP. 

A  sharp  rise  occurred  in  beef  prices  at  Chicago  and  New  York  in 
the  spring  of  1908,  and  afterwards  values  were  generally  much  higher 
throughout  the  year  than  they  were  in  1907.  The  high  mark  for  1908 
was  in  May,  when  the  price  touched  12^  cents  a  pound  at  Chicago, 
this  being  4  cents  higher  than  the  corresponding  price  in  1907.  The 
table  shows  the  singular  fact  that  the  New  York  prices  in  1908  were 
as  a  rule  a  shade  lower  than  those  of  Chicago. 

Regarding  the  British  prices  it  is  significant  that,  taking  the  year 
through,  the  port-killed  ^\jnerican  beef  has  rated  slightly  higher  than 
English  beef.  This  speaks  well  for  its  quality.  The  high  price,  how- 
ever, must  be  partly  ascribed  to  scarcity.  A  comparison  of  the  Chi- 
cago and  London  figures  shows  clearly  that  it  did  not  pay  to  export 
beef  during  the  greater  part  of  the  year.  The  October  quotation,  for 
instance,  was  actually  higher  for  Chicago  than  for  London.  There 
was,  in  consequence,  an  enormous  falling  off  in  the  exports,  as  is  more 
fully  explained  in  the  section  dealing  with  foreign  trade  (p.  402). 

Berlin  beef  prices  were  lower  in  1908  than  in  1907.  They  are  never- 
theless still  much  higher  than  those  of  the  other  cities  in  the  table. 
Paris  prices  were  also  lower  in  the  early  part  of  1908  than  in  the  same 
period  of  1907,  but  in  the  summer  months  the  conditions  were  reversed. 
In  the  last  three  months  of  the  year  they  dropped  again  to  the  same 
level  as  1907.  It  will  be  noticed  that  the  Paris  quotations  are  for  hind 
quarters,  there  being  none  for  whole  carcasses.    Hind  quarters  usually 
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rate  about  IJ  cents  a  pound  above  the  price  for  the  whole  side,  and 
this  deduction  should  be  made  in  comparing  the  French  prices  with 
the  others. 

Wholesale  prices  per  pound  of  fresh  carcass  heef  at  home  and  foreign  markets^ 
1907  and  1908,  hy  months. 


Date. 


Paris. 


January 1908.. 

1907.. 
February 1908.. 

1907.. 
March 1908.. 

1907.. 
April 1908.. 

1907.. 
May 1908.. 

1907.. 
June 1908.. 

1907 


July. 


1907 
August 1908.. 

1907.. 
September 1908. . 

1907.. 
October 1908.. 

1907.. 
November 1908. . 

1907.. 
December 1908. . 

1907.. 


.1908..  I    114-12 


81-144 
8-13) 


VEAL. 

The  Chicago  veal  market  was  steady  throughout  the  year,  and 
prices  were  generally  a  little  lower  than  in  1907.  New  York  veal  also 
was  as  a  rule  slightly  cheaper  in  1908.  The  New  York  prices,  it 
may  be  noticed,  average  2  to  3  cents  a  pound  higher  than  the  Chicago 
prices. 

London  veal,  on  the  contrary,  was  generally  a  little  higher  in  1908. 
The  British  prices  were  about  on  a  par  with  those  of  New  York 
toward  the  end  of  the  year.  Formerly  they  were  usually  from  1  to  2 
cents  higher. 

The  best  Berlin  veal  is  no  doubt  a  choice  article,  but  it  is  very  ex- 
pensive. In  many  instances  the  values  are  fully  100  per  cent  above 
those  of  Chicago.  Compared  with  1907,  the  Berlin  prices  in  1908 
were  lower  in  the  early  months,  but  appreciably  higher  in  the  sum- 
mer and  fall. 

The  Parisians  are  large  consumers  of  veal.  A  much  larger  quan- 
tity comes  into  the  market  daily  than  of  any  other  class  of  meat. 
Excepting  the  last  three  months,  there  was  a  considerable  advance  in 
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the  prices  of  1908  over  those  of  1907.  The  best  French  veal  averages 
about  2  cents  a  pound  lower  than  the  Berlin  price,  but  it  is  2  tp  4  cents 
higher  than  the  London  quotations. 

Wholesale  prices,  per  pound,  of  fresh  carcass  veal  at  home  and  foreign  markets, 
1907  and  1908,  by  months. 


IHrtB. 


January 1908. 

1907. 
February 1908. 

1907. 
March 1908. 

1907. 
April 1908. 

1907. 
May 1908. 

1907. 
June 1908. 

1907. 
July 1908. 

1907. 
August 1908. 

1907. 
September 1908. 

1907. 
October 1908. 

1907. 
November 1908. 

1907. 
December 1908 . 

1907. 


Chicago. 


Oood 


Cents. 

11 
10-11 

11 
lli-12 

11 
lli-12 

11 

10-11 

10 

9-10 

lOJ 

9-10 

11 

10-11 
llj 

10-11 
12 

11  -12 
l\\ 
12 
lOJ 
12 


New 
York. 


London.     Berlin. 


Prime 
veal. 


Best 
veal. 


Choice 

whole- 

miUifed. 


19I-J' 


19-19i 


Paris. 


Choice. 


Cents. 
19i--21 

iitr 

174-1! 

17  r-19 

15  -17* 
1&-18 
1ft -18 
lfii-17 
19-20 
-1» 

;}? 

16-lft 
1(4-17 
15-15 
18I-1& 
15  -17 
17  rl9 
18-19! 

17  r-19 

19-20J 
17-18f 
18-204 


MUTTON. 

The  prices  for  good  sheep  carcasses  in  Chicago  were  very  high  in 
the  first  half  of  1908,  touching  13  cents  a  pound  in  April.  There  was, 
however,  a  considerable  slackening  later  on,  the  lowest  figure  for  the 
year  being  8^  cents  in  October.  New  York  mutton  was  usually  one- 
half  to  1  cent  higher  than  Chicago,  although  the  November  quotation 
was  the  same  and  that  for  December  half  a  cent  lower. 

London  mutton  was  higher  from  January  to  April,  1908,  than  in 
the  corresponding  period  of  1907,  but  from  May  onward  it  was  from 
one-half  to  2  cents  lower  in  1908. 

The  Berlin  mutton  quotations  were  uniformly  lower  in  1908  with 
the  exception  of  one  month,  January.  The  prices  ran  about  even 
with  those  of  London  for  a  considerable  portion  of  the  year,  but  in 
the  later  months  they  exceeded  the  British  figures  by  about  2  cents. 
.  The  Parisians  evidently  regard  choice  mutton  as  their  best  meat,  as 
the  prices,  with  a  few  exceptions,  run  higher  than  those  of  lamb  and 
veai.  The  table  shows,  also,  that  the  quotations  for  1908  were 
generally  higher  than  those  of  1907. 
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Wholesale  prices  per  pound  of  fresh  carcass  mutton  at  home  and  foreign  markets, 
1901  and  1908,  ly  months. 


Date. 


January 1908. 

1907. 
Pebniary 1908. 

1907. 
March 1908. 

1907. 
April 1908. 

1907. 
May : 1908. 

1907. 
June 1908. 

1907. 
July 1908. 

1907. 
August 1908. 

1907. 
September 1908. 

1907. 
October 1908 . 

1907. 
November 1908. 

1907. 
December 1908. 

1907. 


Chicago. 


Good 
sheep. 


CenU. 
10 

9 
lOi 

9 

9 
13 

9 
12 
10 
lOi 
10 

,f 

9^10 
10 

9-1 


10 
9 
10 

.SI 


New 
York. 


Choice 
sheep. 


CenU. 

10 

10 

10-lOi 

9 
lU 

9 
14 
10 
13 
11 
11 
12i 
10 
10 
10 

11 
9 

11 
8H) 

11 
9 

lOi 


London. 


Berlin. 


Engli*-    weThJre. 


Outs: 
13     I H 


12 
13 
12 
13 
12 
13 
12 
12 
12 
12 
1-! 
12 
1^ 
12 
12 
15 

1( 
12 
1] 
15 
1( 
L 


Paris. 


First 
quality. 


LAMB. 

Kound-dressed  lamb  carcasses  at  Chicago  brought  1  to  2  cents  a 
pound  more  in  the  spring  of  1908  than  they  did  the  year  before,  but 
from  June  on  the  price  was  one-half  to  2^  cents  less.  The  high  point 
on  the  list  was  15^  cents  in  April,  the  lowest  figure  being  11  cents  in 
October.  Choice  spring  lambs  in  New  York  ran  pretty  even  with 
Chicago  for  most  of  the  year.  It  is  rather  singular  that  the  highest 
quotations  for  lamb  in  New  York  for  the  past  two  years  occurred  in 
June,  when  the  price  touched  16  cents  in  both  years.  This  w^as  two 
months  later  than  the  Chicago  maximum  and  three  months  later  than 
that  of  London. 

The  new  season's  lamb  in  England  is  a  highly  esteemed  article  of 
diet  and  commands  very  high  prices.  The  table  shows  that  it  appears 
on  the  market  from  December  to  May.  The  highest  prices  are  ob- 
tained in  March,  the  top  price  in  1908 — 24J  cents  a  pound — ^being  the 
highest  obtained  for  any  class  of  meat  at  any  of  the  markets  quoted. 
It  may  be  observed,  however,  that  the  London  quotations  for  Novem- 
ber and  December,  1908,  were  but  1  cent  higher  than  those  of  New 
York  and  Chicago. 

Fat  lambs  at  Berlin  usually  maintain  a  fairly  even  price  through- 
out the  year,  and  they  average  about  4  cents  a  pound  higher  than 
Chicago. 

Choice  lamb  in  Paris  was  somew^hat  higher  in  1908  than  in  1907. 
The  highest  prices  are  secured  in  the  late  fall  and  early  winter,  the 
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November,  1908,  quotation  touching  23f  cents  a  pound,  the  highest  of 
the  year. 

Wholesale  prices  per  pound  of  fresh  carcass  lamb  at  home  ana  foreign  markets, 
1907  and  1908,  by  months. 


Chicago. 


Round' 
dressed 
lambs. 


New 
York. 


Choice 
spring 
Iambs. 


London. 


Choice 
native. 


Berlin. 


Fat 
lambs. 


Paris. 


Choice 
(without 
head  and 

pluck). 


January 1908 

1907 
February 1908 

1907 
March 1908 

1907 
April 1908 

1907 
May 1908 

1907 
June 1908 

1907 
July 1908 

1907 
August 1908 

1907 
September 1908 

1907 
October 1908 

1907 
November 1908 

1907 
December 1908 

1907 


Cents. 

13 
12-13 

13J 
12-13 

13 
12  -13 

15i 
12-13 

"*-{^ 

•  13 
12J 
13 
12 
13 
11 


12 
13i 


CenU. 

12J 

12-13 

12i-13 

12-12J 

13 

12 

}5» 

15 
\^ 

16-16 
16 
12* 
13 

llJ-12 

If* 

13J 

12 

12* 

12 

12 


CenU. 
al9i-22i 


»19-21i 


15  -22 


a  New  season's  lamb. 


PORK. 

The  high  prices  brought  by  dressed  hogs  at  Chicago,  which  had 
continued  without  a  break  throughout  1907  and  into  the  first  two 
months  of  1908,  broke  very  sharply  in  March  of  the  latter  year,  the 
price  falling  from  9f  to  6|  cents  a  pound.  There  was  a  gradual  re- 
covery afterwards,  and  in  August,  September,  and  October  the  figures 
were  again  at  the  top  notch,  higher  even  than  those  of  1907,  but  the 
two  closing  months  of  the  year  saw  another  decline,  though  of 
moderate  dimensions.  It  was  somewhat  singular,  however,  that,  ex- 
cept in  the  spring  and  early  summer,  Chicago  prices  in  1908  were 
higher  than  those  of  New  York.  The  table  shows  that  the  difference 
in  the  first  two  months  was  quite  marked — 2\  to  3  cents  a  pound,  or 
about  30  per  cent. 

With  two  exceptions — September  and  December — best  London  pork 
was  cheaper  last  year  than  in  1907.  Prices  were  highest  in  Septem- 
ber, October,  and  December,  and  the  prices  for  the  year  averaged  at 
least  3  cents  higher  than  Chicago. 

Pork  is  the  only  comparatively  cheap  meat  at  the  German  me- 
tropolis. In  most  instances  the  quotations  are  about  on  a  par  with 
10765—10 26 
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those  of  London.  Berlin  prices,  however,  stiffened  perceptibly 
toward  the  end  of  the  year,  reaching  14  cents  a  pound  in  November 
and  December,  which  was  2  cents  higher  than  in  1907. 

The  best  French  pork  is  quite  high,  averaging  for  the  greater  part 
of  the  year  fully  3  cents  a  pound  above  London  and  Berlin.  Con- 
trary to  conditions  in  the  latter  city,  the  Paris  prices  fell  off  in  the 
last  two  months  of  1908. 

Wholesale  prices  per  pound  of  fresh  carcass  pork  at  home  and  foreign  market s, 
1907  and  1908,  hy  months. 


Date. 


January 1908. . 

1907.. 
February 1908.. 

1907.. 
March 1908.. 

1907.. 
April 1908.. 

1907.. 
May 1908.. 

1907.. 
June 1908.. 

1907.. 
July 1908.. 

1907.. 
August 1908.. 

1907.. 
September 1908.. 

1907.. 
October 1908.. 

1907.. 
November 1908.. 

1907.. 
December 1908. . 

1907.. 


Chicago. 


Dressed 
hogs. 


Ctntt. 
\\\    ^ 

'*.i--  9i 
\i\  ^ 

u\    ft. 

\y\    9: 

"i-  7: 
'.*'.-  »■ 
\\  8 
•.■     9J 

8r  9 

9r-10 
9  -  9} 
9-  10 
^-9i 
10  -10 
9^  9 
8-^ 
9i-  9i 
8  -  » 
9^  ^ 


New 
York. 


London. 


Best 

(small 
hogs.     !  and  me^ 
'   dium). 


CtntM. 

9 
6 

yj-  9 
ft 

Oi-9 
8 

SI-  9 

8 

^:     9 

91-9^ 
8i-8 

9 
8|-9 

9 
8i-9 
9}-  9 
8l-  9 

8 
8h  » 
8i-8 
6l-7|| 


CenU. 

lli-124 

i-'l   13 

Ili-I2l 
13i  14| 
121   13 

i;u-i4i 

!i»i    12: 

it'l-ll: 
lU-12 
101-11 
11M2  : 
!i)l-ia 
!1M2 
1.^  -13 
V2l    13 

1-':  13 
r^'M3| 

V2\  12* 
iL'i  13l 

i:-'M3 
1  U  12i 


BerUn. 


Choice 
(medium 
weight). 


Cema. 
12# 
13i 
12 
12 
11 
Ui 
111 
11 
12 
10 
12 
1(^ 
12i 
12 
13* 
14 
13 
13i 
13; 
13 
14 
12 

14-14i 
12 


Paris. 


Choice, 


CtfOM. 

141-16* 

14  -1& 

15  r-lft 

14  -15 
14i-l& 

15  -1ft 
142-15 
15l-lft 

14  -14 
ie*-17 
15-1^ 

16  -17. 
14|-15 
1ft -17 
14-16* 

15  -16  \ 
14-15^ 
16f-lft 

14  -14 
15-15 
13J-1* 

15  -15 
121-13 
15  -1ft 


OUR  FOREIGN  TRADE  IN  ANIMALS  AND  ANIBiAL  PRODUCTS. 

The  reports  of  the  Bureau  of  Statistics,  Department  of  Commerce 
and  Labor,  covering  the  calendar  year  1908,  show  a  very  decided 
shrinkage  in  our  foreign  trade  in  animals  and  animal  products,  in  re- 
spect to  both  imports  and  exports.  It  may  be  seen  from  the  first 
table  below,  showing  the  annual  values  of  the  exports  by  articles  for 
the  past  three  years,  that  this  branch  of  our  trade  has  decreased 
alarmingly  in  the  past  two  years.  It  is  true  that  the  first  year  in  the 
table  (190G)  was  the  record  year  for  animal  exports;  nevertheless,  a 
decrease  of  $20,000,000  the  next  year,  and  a  further  drop  of  $27,000,000 
in  1908,  making  a  loss  of  $47,000,000  in  two  years,  indicate  that  a 
radical  change  has  taken  place. 

The  figures  show  that  the  major  part  of  these  losses  occurred 
in  our  meat  exports,  more  particularly  in  beef.  The  two  main  items 
in  the  decrease  of  two  years  ago  were  bacon  ($13,000,000)  and  live 
cattle  ($5,000,000).  In  1908  bacon  recovered  $5,000,000,  but  the  beef 
trade  underwent  heavy  loss;  cattle  on  the  hoof  went  back  a  further 
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$10,000,000  and  fresh  beef  lost  a  similar  amount,  making  a  decline  of 
$20,000,000  in  beef  alone.    Salt  pork  also  shrank  $7,000,000. 

Regarding  our  foreign  beef  trade  it  may  here  be  remarked  that 
practically  all  of  it  is  with  Great  Britain,  and  for  a  long  series  of 
years  our  product  held  a  dominating  position  in  the  English  market 
It  may  be  stated  also  that  for  the  last  year  or  two  the  port-killed 
American  beef  had  become  so  highly  appreciated  by  British  consum- 
ers that  it  rated  as  high  on  the  London  market  as  the  best  English 
grade,  these  being  slightly  surpassed  only  by  Scotch,  which  tops  the 
market.    (See  table  of  beef  prices  on  p.  398.) 

However,  owing  to  the  natural  increase  in  the  population,  more  and 
more  beef  is  required  for  our  home  markets,  and  our  supply  has  re- 
cently been  diminishing,  so  that  we  have  less  to  spare  for  the  foreign 
buyer  even  at  a  high  price.  South  American  beef  is,  in  fact,  dis- 
placing ours  in  the  British  market  It  is  not  so  good,  but  it  has  the 
merit  of  being  cheaper,  and  this  has  a  tendency  to  reconcile  the  con- 
sumer to  the  change.  Some  of  it  is  chilled,  some  frozen,  mostly  the 
latter  up  to  the  present  time.  The  chilled  consignments  are,  however, 
increasing  and  are  reported  to  be  steadily  improving  in  quality.  The 
River  Plate  trade,  as  it  is  called,  has  indeed  been  increasing  by 
leaps  and  bounds  in  recent  years.  It  must  be  remembered  that  it 
practically  only  started  as  recently  as  1900;  the  chilled  shipments 
commenced  a  year  later  and  did  not  reach  any  magnitude  until  1905 ; 
yet,  according  to  a  reliable  British  market  authority,  the  quantity 
shipped  in  1908  reached  a  total  of  415,099,440  pounds,  of  which  270,- 
848,644  pounds  was  frozen  and  144,250,896  pounds  chilled.  For  the 
first  time  in  history  this  total  exceeds  the  amount  supplied  by  the 
United  States ;  the  total  from  this  country,  including  the  dead  weight 
of  the  live  cattle,  being  given  as  397,368,518  pounds. 

The  recent  rapid  decline  in  our  beef  exports  is  no  doubt  due  to  the 
economic  conditions  at  home  coupled  with  the  increased  supplies  in 
the  English  market  from  other  sources,  chiefly  Argentina,  as  previ- 
ously mentioned.  There  is  little  question  that  the  fundamental  cause 
of  the  situation  is  the  shortage  in  our  supply  of  beef  cattle,  with  the 
resulting  high  prices  of  beef  in  the  home  markets.  It  has  paid  better 
to  sell  the  meat  here  than  to  send  it  across  the  ocean,  consequently  a 
large  part  of  the  trade  has  been  diverted  into  home  channels.  This 
point  is  strikingly  illustrated  in  the  table  of  beef  prices  on  page  398. 
It  may  here  be  seen  that  the  October  quotation  for  Chicago  was  actu- 
ally a  shade  higher  than  the  corresponding  price  in  London,  both  for 
English  beef  and  for  American  port  killed. 

EXPORTS. 

The  total  value  of  the  exports  of  animals  and  animal  products  in 
1908  was  $249,088,332 ;  those  of  the  previous  year  totaled  $277,150,618, 
and  those  of  1906,  $296,648,466.    The  decline  in  1908  affecteia  numj 
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ber  of  items  in  addition  to  the  meat  products  already  mentioned. 
Tallow  and  lard  fell  off,  respectively,  $2,500,000  and  $2,000,000,  while 
grease  and  soap  stock  decreased  nearly  a  million  and  a  quarter.  The 
only  items  of  importance  to  show  increases  were  bacon  and  butter. 
The  former  has  been  alluded  to  previously,  and  although  the  ship- 
ments of  butter  increased  to  the  extent  of  a  million  dollars  over  1907, 
they  were  still  far  below  those  of  1906. 

The  following  statement  shows  the  values  of  the  exports  of  animal 
origin,  by  articles,  for  the  past  three  years : 

Value  of  exports  of  animals  and  animal  products  for  calendar  years  1906  to  1908. 
[Complied  from  reports  of  the  Bureau  of  Statistics,  Department  of  Commerce  and  Labor.] 


Item. 


1906. 


Cattle 

Hogs 

Horses 

Mules 

Sheep 

All  other,  Including  fowls. 

Bones,  hoots,  etc 

Dairy  products: 

Butter .-... 

Cheese 

Milk 


Feathers 

Glue 

Grease,  and  all  soap  stock 

Hair,  and  manufactures 

Hides  and  skins  (other  than  furs) 

Leather: 

Sole 

Upper 

Other 

Meat  products: 

Beef- 
Canned 

Fresh 

Salted,  etc 

Tallow 

Bacon 

Hams 

Pork- 
Canned  

Fresh 

Salted,  etc 

Lard 

Lard  compounds  and  substitutes. 

Lard  oil 

Other  animal  oil 

Mutton 

Oleooll 

Oleomargarln 

Poultry  and  game 

Sausage  and  sausage  meats 

Sausage  casings 

All  other  meat  products 

Wool 


138,273,132 
341,232 
4,914,999 
914,839 
831,405 
339,051 
156,539 

4,548,366 

2,628,134 

1,889,795 

1,225,708 

301,980 

311,173 

4,250,942 

863,027 

1,877,388 

8,062.649 

22,586,643 

2,328,305 


3, 492, 189 

24,751,284 

4,452,362 

5,729.856 

35.886,152 

20,986,356 

586,856 

1,216,770 

12,907,344 

57,984,829 

4.801,078 

162.786 

267,214 

60,445 

16,936.026 

870,910 

1,401.784 

935,288 

2,920,703 

3,595,750 

67,087 


Total i    296,648,466 


1907. 


133,796,425 
304,464 
3,608,119 
907,304 
707,930 
327,419 
206,034 

862,812 
1,260,480 
2,548,435 
1,719,433 
335,137 
322,939 
6,163,739 
1,102,520 
1,293,380 

6,757.306 
19,158.010 
2,315,673 


2,352,226 
26,182,787 
3,293,932 
6.623,648 
22,344,365 
24,213,548 

362,432 

1,224,355 

15,465.072 

56,518,079 

6,849,445 

145,034 

324,735 

104,994 

18,348,208 

335,550 

1,161,789 

895,685 

3,799,904 

3,886,604 

20.667 


277,150,618 


1908. 


124,034,193 
256.938 
2,893,344 
823,952 
605,792 
235,196 
243,898 

1,884,254 
1,270.557 
1,997,688 
1,385,460 
451,267 
260.956 
4,988,477 
1,050,531 
1,437,202 

6,398,377 

•  19,902,133 

2,055,057 


1,884.940 
15,952.670 
3,340,964 
3,968,532 
27,829.273 
24,444,747 

492,880 

1,770,019 

8,630.497 

53.656.222 

6,061.233 

173,854 

367.007 

138.183 

19, 136, 772 

279.930 

794,533 

1,046,786 

3,602.807 

3,306.666 

34.554 


249,088.332 


IMPORTS. 

There  was  an  unaccountably  large  falling  off  in  the  imports  of 
animal  products  in  1908.  The  statement  below  shows  the  totals  of 
1906  and  1907  to  have  been  within  rather  less  than  1 J  per  cent  of  each 
other,  whereas  the  total  for  1908  was  no  less  than  27  per  cent  behind 
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1907.  There  are  only  two  really  large  items  on  the  import  list — ^hides 
and  skins,  and  wool — and  there  was  a  heavy  decline  in  both  of  these  in 

1908.  It  is  seen  that  the  three  classes  of  hides  and  skins  dropped 
collectively  last  year  no  less  than  $20,000,000,  while  wool  decreased 
slightly  over  $16,000,000. 

The  annual  values  of  the  imports  of  animal  products  for  the  past 
three  years  are  as  follows : 

Values  of  imports  of  animals  and  animal  products  for  calendar  years  1906  to 

1908. 

[Compiled  from  reports  of  the  Bureau  of  Statistics,  Department  of  Commerce  and  Labor.] 


Item. 


1906. 


1907. 


1908. 


Animals: 

Cattle 

Horses 

Sheep , 

All  other,  Including  fowls, 

Bones,  hoofs,  etc 

Bristles , 

Dairy  products: 

Butter 

Cheese 1 

Eggs. 

Feathers,  crude 

Glue 

Grease  and  oils 

Hair,  unmanufactured 

Hides  and  skins: 

Goatskins 

Cattle  hides 

All  other 

Hide  cuttings 

Leather: 

Morocco  skins 

Upper  leather 

AU  other 

Meat  products: 

Sausage  casings 

All  other 

Wool 

Total 


1525,366 

1,947,872 

1,132,538 

670,149 

953,138 

3,090,288 

75,767 
4,874,550 

21,074 

3,707,954 

616,961 

1,351,060 

3,297,306 

32,518,896 

21,149,829 

30,216,256 

1,306,295 

3,146,516 

3,378,060 

704,960 

987,566 

926,417 

38,361,869 


$1,111,330 

1,835,555 

1,034,740 

649,135 

810,863 

2,851,411 

215,868 

5,957,972 

29,014 

4,415,304 

659,168 
1,255,573 
3,126,236 

26,565,334 

18,120,638 

32,965,087 

1,514,164 

2,907,468 

3,796,389 

548,004 

1,950,224 

824,365 

39,673,007 


154,960,648 


152,816,849 


$1,600,037 

1,435,315 

547,954 

494.539 

631,967 

2,097,252 

73,384 
5,627,894 

32,278 

4,802.029 

565,274 

1,267,857 

3,056,003 

18,835,098 

16,318,195 

22,500,488 

1,140,997 

1,515,783 

1,992,765 

no,  525 

2,151,618 

710,132 

23,304,466 


111,411,9 


THE  FEDERAL  BfEAT  INSPECTION. 

The  statement  next  following  shows  the  total  number  of  animals 
slaughtered  for  food  under  Federal  supervision  during  the  year  1908 
in  each  city  in  the  United  States  where  the  Government  inspection 
is  maintained.  On  comparing  the  totals  with  those  of  the  previous 
year  the  salient  points  revealed  are  the  decrease  in  the  number  of 
cattle,  and,  on  the  other  hand,  the  marked  increase  in  the  number  of 
hogs  slaughtered. 

Compared  with  1907  there  were  354,094  less  cattle  slaughtered  and 
66,113  less  calves.  This  shortage  of  beef  was,  however,  far  more  than 
offset  by  the  increased  number  of  hogs,  there  being  5,757,728  more  in 
1908  than  in  1907. 

The  animals  enumerated  in  the  table  were  slaughtered  at  340  dif- 
ferent abattoirs.  It  may  be  stated,  however,  that  the  Government 
meat  inspection  is  conducted  at  a  large  number  of  establishments  in 
addition  to  these,  where  no  slaughtering  is  done. 
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The  total  number  of  establishments  supervised  by  our  inspectors  on 
January  1,  1909,  was  810,  located  in  221  cities.  This  is  an  increase 
over  the  previous  year  of  108  establishments  and  25  cities. 

Further  information  concerning  the  meat  inspection  is  given  in  the 
report  of  the  Chief  of  the  Bureau  of  Animal  Industry  for  the  fiscal 
year  ended  June  30, 1908,  on  pages  9-82  of  this  volume. 

Number  of  food  animals  slaughtered  under  Oovemm^mt  inspection  during  cal- 
endar year  1908,  by  cities. 


City  and  State. 

Cattle. 

Calvea. 

Hogs. 

Bbeep. 

Oo&ts. 

Albert  Lea,  Minn 

661 

10,030 

1,072 

1,535 

803 

497 

790 

45,417 

192 

1,814 

53 

203 

55,906 

794 
464 
807 
177 
182 
264 
919 
4,190 
241 
643 
1 

83,190 

127 

58 

906 

38,285 

30,019 

393 

11 

625 

1,164 

5,435 

76,684 

36,950 

23,612 

23,771 

647 

242,946 

617,950 

37 

4,840 

35 

111 

1,389,062 

2 

25,279 

159,994 

111 

916,715 

6,558 

125 

7,830 

671,035 

2,907 

32 

32,191 

2,893 

6,778,454 

698,922 

2,915 

825,656 

.  52,256 

396 

16,822 

1,756 

50,142 

119,079 

8,936 

252,300 

267,103 

506,291 

8 

18,864 

11,756 

42,828 

218 

1,568 

107 

0 

1,503 

70 

828 

22,477 

24,193 

3,016 

27 

1,389 

297,675 

2 

Allentown,  Pa 

Alton,  111..  .                       

Arkfmmu  THy,  Kftnq 

Auburn,  Me.'.'. 

Augusta,  Oa 

3 

Austin,  Minn 

Baltimore.  Md 

2 

Bangor,  Me 

Billings,  Mont 

Binghamton,  N.  Y 



Bishop,  Cal 

Boston,  Mass 

144 

Bridgeport,  Conn 

Bridgeport,  Pa 

541 

1,203 

15,168 

87,341 

602 

296 

2,169 

26,280 

Brightwood,  Mass 

47 

194,213 

156,965 

140 

3 

Brooklyn,N.Y 

2 

Buffalo,  N.Y 

1 

Burlington,  Iowa      

Burlington,  Vt 



Cairo,  ni... 

314 
4,186 

73 

Cedar  Rapids,  Iowa 

355 

Charleston,  Tenn 

Chattanooga,  Tenn 

Chester,  Pa 

3,150 

1,121 

1,600,931 

130,434 

51 

56,764 

4,066 

65 

216 

84 

184 

9,938 

747 

39,210 

25,271 

18,303 

401 

95 

354,673 

65,758 

49 

38,581 

194 

16,845 

11,895 

7 

276 

4,037 

686 

4,824 

682 

13,746 

11 
2,780 

31 

3 

2,287 

85 

7,720 

1.362 

3,087,073 

79,510 

6 

88,216 

40 

847 

4,«0 

5 

3,901 

128 

22,702 

Cheyenne,  Wyo 

Chi^go,  ill..r.          

12  266 

Cincinnati,  Ohio 

237 

Claremont,  N.  H 

Cleveland,' Ohio 

4 

Columbus,  Ohio .                

Coming,  N.Y 

Cortland,  N.Y. .                 

15 

Corydon,  Ind 

Davenport.  Iowa 



Dayton,  Ohio 

Decatur,  Ind 

Denver.  C«lo 

1 

Des  Moines,  Iowa 

Detroit,  Mich 

32,449 
5 

2 

Dover,  N.  H 

Dubuque,  Iowa 

Duluth,  Minn 

6,209 
128 

3,974 
362 

22 

Eau  Claire,  Wis 

Elmira,  N.Y 



Evansville.  Ind 

Fergus  Falls,  Minn 

Fort  Atkinson,  Wis 

7,996 
606 

37,809 

7,516 

9,467 

57,867 

37,617 

653,646 

1,324 

200 

42 

12,385 

27,190 

1,596 
76 

4 

Fort  Madison,  Iowa 

350 

2,366 

478, 119 

412 

2,047 

189,403 

161 

977 

56,580 

Fort  Wayne,  Ind              

Fort  Worth,  Tex 

17 

Greenville,  Tenn 

Halfway,  Md 

90 

18 

396 

1,626 

66 

316 

356 

639 

10 

2,417 

7,403 

34,905 

324 

698 

27 

739 

242 

1,128 

Hallstead,  Pa 

Hamilton,  Ohio 

narrlsburg.  Pa 

Hartford,  Conn 

Haverhill,  Mass 

639 

21,770 

181,315 

2,629 

133 

6,003 

36,025 

1,869,990 

31,581 

6,041 

760 

827.720 

4,023,466 

293 

1,946 

64,975 

1,621 

40,229 

458 

2 

Houston,  Tex . . : 

211 

Indianapolis,  Ind 

Jacksonville,  111 

Jefferson,  Wis 

Jefferson  City,  Tenn 

Jersey  City,  N.J 

16,873 

1,181,871 

36 

106 

,. 

62,463 

150.496 

81 

7 

230.616 

1,071,921 

11 

81 

Kansas  City,  Kans 

21,214 

Kennett  Square,  Pa 

Knoxville,Tenn 
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Number  of  food  animals  slaughtered  under  Government  inspection  during  cal- 
endar year  1908,  by  cities — Continued. 


city  and  State. 


Cattle. 


La  Crosse,  Wis 

Lalavette,  Ind 

Lewbton,  Idaho 

Logansport,  Ind 

Los  Angeles,  Cal 

Louisvflle.  Ky 

Madison,  Ind 

Mankato,Minn 

Ifarshalltown,  Iowa 

Mason  City.  Iowa 

MeadviUe,  Pa 

Milwaukee,  Wis 

Moiristown,  Tenn 

Nashville,  Tenn 

National  Stock  Yards,  Dl. . 

Nebraska  City,  Nebr 

Newark,  N.J. 

New  Haven,  Conn 

New  Orleans.  La 

NewYork,N.Y 

Ogden,  Utah 

OkliJioma  City,  Okla. 

01athe,Kans 

Ottnmwa,  Iowa 

Paris,  ni 

Patei^n,N.  J 

Peoria,  111 

Philadelphia,  Pa 

Pittsburg,  Kans 

Pittsburg,  Pa 

Port  Huron,  Mich 

Portland,  Greg 

Pottsville,  Pa 

Providence,  R.  I 

Pueblo,  Colo 

QuIncy.Ul 

Reno,Nev 

Richmond,  Ind 

Richmond,  Va 

Rockford.Ill 

Rogersville,  Tenn 

Saegerstown,  Pa 

St.  Louis,  Mo 

Salt  Lake  City,  Utah 

San  Antonio,  Tex 

San  Diego.  Cal 

San  Francisco,  Cal 

Scranton,  Pa 

Seattle,  Wash 

Sioux  City,  Iowa 

Southboro,  Mass 

South  Omaha,  Nebr 

South  St.  Joseph,  Mo 

South  St.  Paul,  Minn 

Spokane,  Wash 

Springfield,  Ohio 

Stillwater,  Minn 

Tacoma,  Wash 

Toledo,  Ohio 

Topeka,  Kans 

Trenton,  N.  J 

Troy,N.  Y 

Wafiaoe,  Idaho 

Walla  Walla,  Wash 

Washington,  D.  C 

Waterloo,  Iowa 

West  Newbury,  Mass 

Wheeling,  W.  Va. 

Whltesbure,  Tenn 

Wichita,  Kans 

Wlhnlngton,  Del 

Winona,  Minn 

Woods  Cross,  Utah 

Worcester,  Mass 

Youngstown,  Ohio 


876 
4,950 

525 

438 
75,766 
17,326 

411 
3,306 
2,281 

609 


64,012 


4,315 

521,373 

10 

14, 176 


61,042 

468,634 

4,646 

2,866 


11,646 
194 
6,276 
6,461 
104,080 
4,430 
49,761 


42,665 


4,836 
2,566 
6,427 
2,666 
2,606 
1,096 


13 

152,414 

2,244 

2,577 

6,206 

89,533 

1,136 

39,743 

160,626 


633,678 

349.212 

114,644 

11,142 

379 


30,743 
2,281 
6,709 


2,450 
1,100 
2,484 
16,352 
1,002 
1.117 
8,062 


14,968 

6,859 

443 

2,647 


268 


Total I    7,279,271 


Calves. 


484 

3,344 

226 

191 

10,478 

1,684 

1,026 

2,867 

174 

348 

26 

76,142 


1,128 
91,099 


12,823 


3,229 

292,866 

476 

1,021 

23 

1,907 

153 

6,990 

3,380 

42,809 

947 

36,809 


4,531 
2n 
16 
1,918 
1,047 
2,774 
2,143 


290 


24 

22,057 

10 

2,394 

910 

24,328 

680 

147 

6,764 


49.826 

46,050 

39,912 

1,655 

63 


2,626 
195 

1,236 
386 
96 
343 
853 
11,447 
452 
943 

6,653 


2,449 

1,027 

395 

58 

*""*2i 


Hogs. 


7,333 

62,888 

973 

23,601 

107,080 

260,331 

4,013 

4,844 

131,286 

67,276 

166 

1,619,384 

1,748 

17,643 

1,683,169 

201,793 

649,861 

170,308 

11,072 

942,944 

6,680 

12,231 

1,681 

737,070 

3,474 

121,847 

131,188 

446,W 

18,896 

396.860 

18,705 

57,616 

72,960 

101,644 

33,391 

68,302 

7,255 

10,232 

98,477 

16,845 

266 

97 

789,399 

1,038 

3,171 

6,173 

62,663 

24,876 

101,447 

1,139,697 

1,907 

2.141,674 

2,248,178 

969.867 

41,106 

6.463 

1,683 

63,920 

117,833 

117,264 


7,482 

1,705 

9,305 

139,222 

72,991 

370 

120,156 

736 

603,392 

13,844 

33,692 

4,015 

151,727 

3,297 


Sheep. 


2,287 
460,442 


65,727 


774 

1,476.869 

5,826 

18 


3,064 

6 

43,136 

949 

231,038 

186 

67,928 


73,916 
61 


4,338 

341 

16,081 

452 

62 

680 


1 

47,379 

3,601 

15 

12,613 

275,547 

4,545 

78,876 

28,872 


989,700 

435,806 

111,192 

20,030 

34 


62,115 
226 
453 


71 

1,562 

2,602 

32,273 

2 

145 

5,618 


509 
3,692 
1,909 
3,606 


Qoats. 


609 

1,165 
288 

1 

8 

202,608 

2,466 

113 

8 
10 

2,820 

20 

16 

6 

34,462 

1 

122 


8,274 


38,643,105  I  10,304,662 


61 
4,066 


137 
32 


23 


8 

200 

7 

2 


63 

4 
33 

1 


264 


6 

2 

617 


119 


682 

1,069 

31 


800 

1 
11 


23 


42.981 
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LIVE  STOCK  REGISTERED  IN  THE  UNITED  STATES. 

The  details  given  in  the  annexed  statements  have  been  furnished 
by  the  secretaries  of  the  pedigree  record  associations,  to  whom  ac- 
knowledgment is  hereby  made  for  the  courtesy.  In  connection  with 
the  table  of  registered  animals  it  may  be  of  interest  to  know  what 
the  proportion  of  living  registered  animals  of  each  kind  is  to  the 
total  number  of  that  kind  in  the  country.  This  matter  was  gone  into 
at  some  length  by  the  Animal  Husbandman  of  the  Bureau  in  the 
Twenty-second  Annual  Report,  pages  294  and  295.  The  figures  there 
given,  which  would  apply  without  appreciable  change  to  present 
conditions,  show  that  a  shade  over  1  per  cent  of  our  horses,  dairy 
cattle,  and  beef  cattle  are  registered,  while  about  one-half  of  1  per 
cent  of  the  sheep  and  hogs  are  similarly  recorded. 

Lit:€  stock  registered  in  the  United  States  up  to  June  SO,  1908, 

[Compiled  from  statements  furnished  by  secretaries  of  certified  pedlsree  record 

associations.  ] 


Breed. 


Number  registered. 


Males.     Females.     Total 


American  Trotter , 48. 822 

Belgian  Draft 8,261 

Cleveland  Bay '       1, 270 

Clydesdale 

French  Draft 10,630 

French  Coach 


French  C-oach  Studbook  of  America. 

French  Coach  Horse  Register 

German  Coach 

Hackney 


Morean. 
Perdieron: 

Percheron  Studbook  of  America 

Percheron  Register 

American  Breeders  and  Importers  Percheron  Registry, 

Saddle  Horse 

Shetland  Pony 

Shire. 


Suffolk 

Thoroughbred. 
Welsh  Pony... 


Jacks  and  jennets. 


Aberdeen  Angus. 
Ayrshire 


Devon. 
Dutch  Belted. 
Galloway.. 
Guernsey.. 
Hereford. . 


Holstein-  Friesian . 
Jersey. 


Polled  Durham . 

Red  Polled 

Shorthorn 

Sussex 

Brown  Swiss 


2,254 
284 
2,341 
1,090 
1,779 

6,093 
1,177 
1,498 
3,303 
2,933 
7,105 
206 


1,758 


40,836 
10,863 
8,419 
685 
14, 191 
13,371 


56,555 

80,719 

7,335 

17.678 

299,000 

88 

2,654 


164,283 
643 
627 


6,476 

741 
11 

325 
2,001 
5,532 

6,873 
625 
1,103 
4,925 
4,448 
2,724 
J48 


20 


1,042 


65,526 
23,175 
14,335 
1,488 
19,030 
24,782 


115,696 

217, 146 

9,173 

28,648 

457,903 

196 

8,842 


213,105 

3,904 

1,797 

13.783 

17,106 

2,995 
295 
2,666 
3,100 
7,311 

13,566 
1.802 
2,601 
8.228 
7,381 
9,^9 
354 

51,652 


2,790 


106.362 

34,039 

22.754 

2,173 

32,221 

38,153 

296,391 

J72,251 

297.865 

16;  508 

46,326 

756,903 

284 

6,496 
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Live  stock  registered  in  the  United  States  up  to  June  SOy  1908 — Continued. 


Breed. 


Cheviot 

Cotswold 

Dorset  Horn 

nampshire  Down. 

Leicester 

Lincoln. 


Number  registered. 


Males.     Females.     Total, 


Merino  (Delaine): 

Dickinson  Spanish  Merino  Sheep  Register 

National  Delaine  Merino  Register 

Merino  ( French) 

Merino  (German) 

Merino  (Spanish): 

Register  of  the  Michigan  Merino  Sheep  Breeders'  Association 

Register  of  the  New  York  State  American  Merino  Sheep  Breeders'  As- 
sociation   

Register  of  the  Ohio  Spanish  Merino  Sheep  Breeders'  Association 

Roister  of  the  Vermont  Merino. Sheep  Breeders'  Association 

Oxford  Down , 

Shropshire , 

Southdown 


HOGS. 

Berkshire 

Cheshire 

Chester,  Ohio  Improved 

Duroo-Jersey: 

American  Duroo-Jersey  Record 

National  Duroo-Jersey  Record 

Hampshire  (Thin  Rind) 

Poland-China: 

American  P(dand-China  Record 

National  Poland-China  Record 

Southwestern  Poland-China  Record  . 

Standard  Poland-China  Record 

Tamworth 

Yorkshire 


2,175 
7,478 
4,688 
7,426 


7,126 

""*2i2' 

12,595 

7,997 
18,318 


123,000 


1,329 


11,306 

39,050 

1,078 

60,969 

36,500 

1,122 

49,978 


5,492 
16,813 

6,979 
10,566 


12,153 

'"'291 

37,845 

12,034 
36,117 


171,000 


27,409 

96,500 

2,484 

172,405 

81.000 

1,650 

120,292 


11,845 
42,990 
7,667 
24,291 
11,667 
17,992 

10,975 

19,279 

47,693 

503 

50,440 

20,031 

54,443 
218,650 

42,727 
294,000 

23,057 


112,080 
4,123 
21,353 

38,714 

135,550 

3,562 

242,374 

117,500 

2,772 

170,270 

4,753 

7,922 


CERTIFIED  PEDIGREE  RECORD  ASSOCIATIONS. 

Paragraph  473  of  the  tariff  act  of  July  24,  1897  (amended  March 
3,  1903),  provides  that— 

Any  animal  imported  by  a  citizen  of  the  United  States  specially  for  breeding 
purposes  shall  be  admitted  free,  whether  intended  to  be  so  used  by  the  importer 
himself  or  for  sale  for  such  purpose:  Provided,  That  no  such  animal  shall  be 
admitted  free  unless  purebred  of  a  recognized  breed,  and  duly  registered  in  the 
boolvs  of  record  established  for  that  breed:  And  provided  further^  That  certifi- 
cate of  such  record  and  of  the  pedigree  of  such  animal  shall  be  produced  and 
submitted  to  the  customs  officer,  duly  authenticated  by  the  proper  custodian  of 
such  book  of  record,  together  with  tHe  affidavit  of  the  owner,  agent,  or  importer 
that  such  animal  is  the  identical  animal  described  in  said  certificate  of  record 
and  pedigree:  And  provided  further.  That  the  Secretary  of  Agriculture  shall 
determine  and  certify  to  the  Secretary  of  the  Treasury  what  are  recognized 
breeds  and  purebred  animals  under  the  provisions  of  this  paragraph. 

Accordingly  the  Secretary  of  Agriculture  has  certified  a  large 
number  of  books  of  record  of  pedigrees  and  their  publishing  agencies 
and  has  prescribed  regulations  for  them,  which  have  been  published 
in  Bureau  of  Animal  Industry  Order  136.  A  list  of  the  certified 
American  records  and  associations  follows : 
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irATIOirAL  AKD  STATE  STOCK  BREEDERS'  ASSOCIATIONS. 


Name  of  organization. 


Secretary. 


Address. 


American  Association  of  Live  Stock  Herd  Book 
Secretaries. 

American  National  Live  Stock  Association 

American  Trotting  Association 

National  Trotting  Association 

National  Wool  Growers'  Association , 

The  Com  Belt  Meat  Producers'  Association 

Alabama  Live  Stock  Association 

California  Live  Stock  Breeders'  Association 

Colorado  Cattle  and  Horse  Growers'  Association. 

Connecticut  Sheep  Breeders'  Association 

Southeastern  Stock  Growers'  Association 

Georgia  Dairy  and  Live  Stock  Association. . . . 
Hawaiian  Live  Stock  Breeders'  Association. . 

Idaho  Wool  Growers' Association 

Illinois  Live  Stock  Breeders'  Association 

Indiana  Live  Stock  Breeders'  Association. . . 

Indiana  Swine  Breeders'  Association 

Indiana  Wool  Growers'  Association 

Iowa  Improved  Stock  Breeders'  Association. 
Iowa  Swine  Breeders'  Association 


Charles  F.  Mills Springfield,  HI, 


T.  W.  Tomlinson Denver,  Colo. 

W.H,  Knight Chicago,  III. 

W.  H.  Gocher Hartford,  Conn. 

George  S.  Walker Cheyenne,  Wyo. 

H.C.  Wallace |  Des  Moines,  Iowa. 

D.T.  Grayo Auburn,  Ala. 


E.  W.  Major. 

F.  P.Johnson 

BertonC.  Patterson.. 

Z.  C.  Chambliss 

C.  L.WiUoughby.... 

Albert  F.Judd 

J.  C.Clinton, jr 

O.  H.  Swigart 

J.  H.  Skinner 

Chas.  S.  Hemenway., 

H.H.  Keim 

W.  J.  Kennedy 

C.C.Carlin 


Interstate  Breeders'  Association 

Kansas  Improved  Stock  Breeders'  Associaticb 
Kentucky  Beef  Cattle  Breeders'  Association.... 
Kentucky  Live  Stock  Breeders'  Association. 


Kentucky  Swine  Breeders'  Association 

Louisiana  Stock  Breeders'  Association 

Eastern  Horse  Breeders'  Association 

Massachusetts  Cattle  Owners'  Association 

Michigan  Improved  Live  Stock  Breeders'  Asso- 
ciation. 

Minnesota  Horse  Breeders'  Association 

Minnesota  Live  Stock  Breeders'  Association... . 


F.  L.  Wirick. 
H.  A.  Heath. 
J.J.  Hooper.. 
Clarence  Sate. 


M.  W.  Neal 

W.  H.  Dahymple. 

J.  E.  Osborne 

J.  L.  Harrington.. 
A.  C.  Anderson.. - 


0.  W.  Patterson. 
Andrew  Boss 


Minnesota  Sheep  Breeders'  Association. 
Minnesota  Swine  Breeders'  Association.. 


Southern  Live  Stock  Association ' 

Improved  Live  Stock  Breeders'  Association t 

Mis«)uri  State  Sheep  Breeders'  Association | 

Central  Montana  Wool  Growers'  Association. . . 

Montana  Horse  Breeders'  Association i 

Montana  Registered  Cattle  Feeders'  Association.! 

Montana  Stock  Growers'  Association 

North  Montana  Roundup  Association 

Nebraska  Improved  Live  Stock  Breeders'  Asso- 
ciation. 

Nebraska  Stock  Growers'  Association > 

Nebraska  State  Swine  Breeders'  Association. . . 

Cattle  Growers'  Association  of  New  Mexico ! 

New  Mexico  Wool  Growers'  Association 

Cattle  and  Horse  Protective  Association  of  Cen- 
tral New  Mexico. 

Northeastern  New  Mexico  Stock  Growers'  Asso- 
ciation. 

New  York  State  Sheep  Breeders'  Association. . . 

New  York  State  Breeders'  Association 

North  Dakota  Live  Stock  Association 

Ohio  Horse  Breeders'  Association 

Ohio  Live  Stock  Association 

Ohio  Swine  Breeders'  Association 

Oklahoma  Improved  Breeders'  Association 

Oklahoma  Live  Stock  Association 

Oregon  Live  Stock  Breeders'  Association 

Pennsylvania  Live  Stock  Breeders'  Association. 

South  Carolina  Live  Stock  Association 

Missouri  River  Stockmen's  Association 

Northwestern  Stock  Growers'  Association 

South  Dakota  Improved  Live  Stock  and  Poul- 
try Breeders'  Association. 

Western  South  Dakota  Stock  Growers'  Asso- 
ciation. 

Tennessee  Live  Stock  Breeders'  Association 

Cattle  Raisers'  Association  of  Texas i 

Texas  Sheep  and  Goat  Breeders'  Association...' 

Texas  Swine  Breeders'  Association I 

Utah  Cattle  Growers'  Association ' 


Berkeley,  Cal. 

P.  O.  Box  1509,  Denver,  Colo. 

Torrington,  Conn. 

Ocala,  Fla. 

Experiment,  Ga. 

Honolulu,  Hawaii. 

Boise,  Idaho. 

Farmer  Citv,  HI. 

Lafayette,  Ind. 

Zionsville,  Ind. 

Ladoga,  Ind. 

Ames,  Iowa. 

3403  Fifth  street,  DesMoines^ 

Iowa. 
Sioux  City,  Iowa. 
Topeka,  Kans. 
Lexington,  Kv. 
23  Board  of  Trade  Building, 

Louisville,  Ky. 
514  Third  st.,  Louisville,  Ky. 
Baton  Rouge,  La. 
Calais,  Me. 
Lunenburg,  Mass. 
Agricultural  College,  Mich. 

Worthlngton,  Minn. 

St.  Anthony  Park,  St.  Paul, 

Minn. 
Watervllle,  Minn. 
St.  Anthony  Park,  St  Paul 

Minn. 
Michigan  City,  Miss. 
Columbia,  Mo. 
Sedaiia,  Mo. 
Billings,  Mont. 
Boxeman.Mont. 
Helena,  Mont. 
Miles  City,  Mont. 
Fort  Benton,  Mont. 
Edgar,  Nebr. 

State  Capitol,  Lincoln,  Nebr. 
Seward,  Nebr. 
Las  Vegas,  N.  Mex. 
Albuquerque,  N.  Mex. 
Magdalena,  N.  Mex. 

Folsom,  N.  Mex. 

W.  W.  Smallwood Warsaw,  N.  Y. 

Albert  E.  Brown Batavia,  N.  Y. 

W.  B.  Richards •  Agricultural  College,  N.  Dak. 

Samuel  Taylor Grove  City,  Ohio. 

C.  S.  Plumb Columbus,  Ohio. 

Ernst  Freigau Columbus,  Ohio. 

J.  A.  Spaulding ■  Pondcreek,  Okla. 

W.E.Bolton.  ....        .   ^. . 


C.  W.  Glotfelter. 

D.  A.  Gaumnitz. 


J.  M.  Aldrich.... 
GeoreeB.  EUis... 

M.vrCarroU 

A.  C.  Logan 

R.  W.C&rk 

JohnW.  Pace.... 

R.H.Wells 

T.  A.  Cummings. 
R.  H.  Searle 


E.M.  Searle,Jr. 

W.J.  Unitt 

W.  C.  Barnes... 

H.F.Lee 

J.  W.  Medley... 


L.  F.  Wilson. 


M.  D.  Wisdom.... 

E.  S.  Bayard 

Lewis  A.  Klein... 

John  Haves 

A.  W.  Se'llers 

James  W.  Wilson. 

F.  M.  Stewart 


May  Overton 

H.E.Crowley 

R.  A.  Bradford.... 

M.M.  OfTut 

Wesley  K.  Walton. 


Woodward.  Okla. 
Portland.  Oreg. 
East  End,  Pittsburg,  Pa. 
Clemwn  College,  S.  C. 
Fort  Pierre,  S.  Dak. 
Bellefourche,  S.  Dak. 
Brookings,  S.  Dak. 

Buflalogap,  S.  Dak. 

42  Arcade,  Nashville,  Tenn. 
Fort  Worth,  Tex. 
Tavlor,  Tex. 
Cleburne,  Tex. 
Woodruff,  Utah. 


•  Acting  secretary. 
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National  and  State  stock  breeders'  associations— Continued, 


Name  of  organltitlon. 

Secretary. 

Address. 

UtAh  Cftttlrnnffli'it  Amodation .  ^ 

J.  Wesley  Walton 

Fred  C.  Jensen 

Salt  Lake  City,  Utah. 

Mount  Pleasant,  Utah. 

443    Constitution    Building, 

Salt  Lake  City,  Utah. 
Piillnian,  Wash. 

Mount  Pleasant  Wool  Growers'  Association 

Utah  Wool  Orowera'  Association 

HotnryMonf. 

Inland  Stock  Breeders'  Association 

W    A    T.fnIrliLtAr 

^Aff>^hiH^>n  i.iytk  fltook  Anociatlon 

F.M.  Rothrock 

E.  917  Au£usta  avenue,  Spo- 
kane, Wash. 
Savannah.  W  Va. 

West  Vireinia  Live  Stock  Association 

C.  E.  Lewis 

West  ViiKinla  Sheep  Breeders'  AssoolaUon 

Wisoonsin  Live  Stock  Breeders'  Association 

J.  B.  Huyett. . . , 

F.  H.Scribner.I 

Charlestown,  W.  Va. 
Rosendale,  Wis. 

Wisconsin  Sheep  Breeders'  Association 

William  F.  Renk 

Harry  L.  Hasrs 

Sun  Prairie.  Wis. 

Snake  River  Live  Stock  Association 

DLxon,  Wyo. 
Cheyenne,  Wyo. 
1614  C^itol  ave.,  Cheyenne, 
Wyo. 

Wyoming  Stock  Growers'  Association 

Miss  Alice  R.  Smith 

Wvominff  Wool  Growers'  Association 

George  S .  Walker 

POULTRY  SPECIALTY  CLUBS. 


Breed. 


CHICKENS. 

Anoona 

Blue  Andalusian 

Brahma 

Buckeye 

Buttercup 

Cochin 

Do 

Cornish 

Dominique 

Dorking 

Faverolle 

Game 

Hamburg 

Houdan 

Do 

Do 

Langshan 

Do.".'.*."!!!".; 

Do 

Leghorn 

Do 

Do 

Do 

Do 

Do 

Minorca 

Do 

Do 

Orpington 

Do 

Po 


Club  name  and  secretary's  address. 


American  Poultry  Association,  Fred  L.  Kimmey,  secretary-treasurer,  Morgan 
Park,  111. 

American  Anoona  Club,  J.  Henry  Bennett,  secretary,  Viroqua,  Wis. 

Blue  Andalusian  Club  of  America,  E.  L.  C.  Morse,  secretary,  9009  Escanaba 

avenue,  Chicago,  III. 
American  Lisht  Brahma  Club,  Frank  P.  Johnson,  secretary-treasurer.  Station  A, 

IndianapoUs,  Ind. 
National  Red  Feather  Club,  Edgar  L.  Andrews,  secretary,  Briarcliffe  Manor, 

N.Y. 
American  Buttercup  Club,  John  Aldrich,  secretary-treasurer,  Springfield,  Mass. 
American  Cochin  Club,  Arthur  R.  Sharp,  Secretary,  Taunton,  Mass. 
American  Buff  Cochin  Club,  C.  W.  Case,  secretary-treasurer,  Rochester,  Mich. 
American  Cornish  Club,  H.  C.  Hayes,  secretary-treasurer,  Eureka,  111. 
National  American  Dominique  Breeders'  Club,  W.  H.  Davenport,  secretary- 
treasurer,  Colerain,  Mass. 
American  Dorking  Club,  Robert  Officer,  secretary-treasurer,  North  Grafton, 

Mass. 
Faverolle  Club  of  America,  M.  J.  Whitty,  secretary,  96  East  178th  street.  New 

York,  N.Y. 
National  Exhibition  Game  and  Game  Bantam  Club,  E.  J.  W.  Diets,  secretary- 
treasurer.  Downers  Grove,  III. 
Qamburg  Fanciers'  Club,  Ralph  E.  Forbes,  secretary,  89  State  street,  Boston, 

Mass. 
American  Houdan  Club,  Daniel  P.  Shove,  secretary-treasurer,  Fall  River.  Mass. 
National  Houdan  Club,  F:.  P.  McAvoy,  jr.,  secretary,  Cambridge,  N.  Y. 
Western  Houdan  Club,  W.  H.  Pipfln,  secretary-treasurer,  Newton,  111. 
American  Langshan  Club,  A.  H.  Asche,  secretary,  Princeton,  111. 
National  Lan^han  Club,  John  Aldrich,  secretary-treasurer,  Springfield,  Mass. 
National  Black  Langshan  Club  of  America,  P.  J.  Myers,  secret«^,  Crawfords- 

vllle,  Ind. 
White  Langshan  Club  of  America,  A.  W.  Porter,  secretary-treasurer,  Bridgeport, 

Ind. 
American  Leghorn  Club,  W.  W.  Babcock,  secretary-treasurer,  Bath,  N.  Y. 
American  Rose  Comb  Brown  Leghorn  Club,  Fred  Alger,  secretary-treasurer, 

Waukau,  Wis. 
American  Single  Comb  Brown  Leghorn  Club,  E.  W.  Staebler,  secretary-treasurer 

West  Park,  Ohio. 
American  Buff  Leghorn  Club,  George  S.  Barnes,  secretary-treasurer,  Battle 

Creek,  Mich. 
National  Rose  Comb  White  Leghorn  Club,  John  J.  Peters,  secretary-treasurer, 

Linoohi,  111. 
National  Single  Comb  White  Leghorn  Club,  F.  O.  Groesbeek,  secretary-treasurer, 

Hartford,  Conn. 
American  Black  Minorca  Club,  George  N.  Northup,  secretary-treasurer,  Raoe- 

vUle,  N.  Y. 
American  Rose  Comb  Black  Minorca  Club,  S.  T.  Campbell,  secretary-treasurer, 

Mansfield,  Ohio. 
International  Rose  Comb  Black  Minorca  Club,  George  H.  Northup,  secretary- 
treasurer,  RaceviUe,  N.  Y. 
Southwestern  Orpington  Club,  G.  A.  Livingston,  secretary-treasurer,  Sherman, 

Tex. 
National  Sinrie  Comb  Black  Orpington  Club,  Milton  W.  Brown,  secretary. 

Station  L,  Cincinnati,  Ohio. 
National  Single  Comb  BufC  Orpington  Club,  Will  H.  Schadt,  secretary,  Goslien. 

Ind. 
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Poultry  specialty  cluha — Continued. 


Breed. 


Club  name  and  secretary's  address. 


Orpington 

Do 

Plymouth  Rock... 

Do 

Do 

Do 

Do 

Do 

Polish 

Rhode  Island  Red 

Do 

Do 

Wyandotte 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Bantam 

Do 

OEESE. 

Tooloose 

TUBKETS. 

Bronze 

Waterfowl 


American  White  Orpington  Club,  Dr.  F.  E.  Bulllngton,  secretary,  Box  328, 
Richmond,  Va. 

American  Orpington  Club,  Dr.  Paul  Kyle,  Kyle  Institute,  Flushing,  N.  Y. 

American  Plymouth  Rock  Club,  A.  C.  Smith,  secretary-treasurer,  Waltham, 
Mass. 

American  Buff  Plymouth  Rock  Club,  William  A.  Stolts,  secretary-treasurer, 
R.  F.  D.  No.  19,  Indianapolis,  Ind. 

American  Columbian  Plymouth  Rock  Club,  E.  B.  Andrews,  secretary-treasurer, 
9  West  17th  street.  New  York,  N.  Y. 

Partridge  Plymouth  Rock  Club,  William  F.  Fotterall,  secretary-treasurer.  Oak- 
ford,  Pa. 

Silver  Penciled  Rock  Club,  William  F.  Fotterall,  secretary-treasurer,  Oak- 
ford,  Pa. 

White  Plymouth  Rock  Club,  Charles  H.  Ward,  secretary-treasurer,  R.  F.  D. 
No.  24,  Bethel,  Conn. 

American  Polish  Club,  M.  V.  Caldwell,  secretary-treasurer,  R.  F.  D.  No.  5,  Lis- 
bon, Ohio. 

Rhode  Island  Red  Club  of  America,  George  P.  CofBn,  secretary-treasurer,  Free- 
port,  Me. 

National  Rose  Comb  Rhode  Island  Red  Club,  W.  F.  Burleigh,  secretary-treas- 
urer, Larrabees  Point,  Vt. 

National  Shigle  Comb  Rhode  Island  Red  Club,  J.  H.  Valllere,  secretary-treas- 
urer. Cedar  Rapids,  Iowa. 

American  Black  Wyandotte  Club^dwln  H.  Morris,  secretary,  SparkhlU,  N.  Y. 

American  Buff  Wyandotte  Club,  Henry  R.  Ingnlls,  secretary,  Greenville,  N.  Y. 

National  Columbian  Wyandotte  Club,  George  F.  Eastman,  secretary-treasurer, 
Granby,  Mass. 

National  Golden  Wyandotte  Club  of  America,  W.  G.  Smith,  secretary,  Bannock, 
Ohio. 

Partridge  Wyandotte  Club  of  America,  H.  R.  Hildreth,  secretary,  Worcester, 
Mass. 

Eastern  Silver  Wyandotte  Club  of  America,  James  C.  Patterson,  secretary, 
Nyack,  N.  Y. 

Silver  Laced  Wyandotte  Club  of  America,  E.  8.  Tarbox,  secretary-treasurer, 
Yorkvllle.  Dl. 

Silver  Penciled  Wyandotte  Club  of  America,  G.  S.  Boiler,  secretary,  Little  Val- 
ley, N.  Y. 

National  White  Wyandotte  Club,  E.  S.  Hawn,  secretary-treasurer,  Younptown 
Ohio. 

International  Bantam  Breeders'  Club,  Mrs.  Azema  J.  Kimmey,  secretary, 
Morgan  Park,  lU. 

National  Bantam  Association,  George  L.  Young,  secretary,  349  11th  street, 
Brooklyn,  N.  Y. 

National  Toulouse  Goose  Club,  Mrs.  B.  F.  Hislop,  secretary-treasurer,  Milford, 

National  Bronze  Turkey  Club,  E.  F.  PulUns,  secretary-treasurer,  R.  F.  D.  No.  1, 

Rensselaer,  Ind. 
Waterfowl  Club  of  America,  Edwin  H.  Morris,  secretary-treasurer,  Sparklll, 

N.  Y. 


LEGAL  STANDARDS  FOR  DAIRY  PRODUCTS. 

In  the  table  following,  prepared  in  the  Dairy  Division,  are  given 
the  standards  for  dairy  products  as  proclaimed  by  the  Secretary  of 
Agriculture  and  as  established  by  law  in  the  several  States  and  Ter- 
ritories, SO  far  as  obtainable,  and  revised  to  February  1,  1909. 

The  percentages  stated  represent  minimum  standards  in  all  cases 
unless  otherwise  expressed.  States  not  named  are  understood  to  have 
no  laws  prescribing  standards  for  dairy  products  or  else  leave  the 
subject  to  local  ordinances. 
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Legal  standards  for  dairy  products,  1909. 


States. 


Milk. 


Total  solids. 


United  States  a... 

California , 

Ck>lorado 

Connecticut 

Dist.  of  Columbia, 

Delaware 

Florida 

Georgia , 

Hawaii 

Idaho 

Illinois 

Indiana 

Iowa 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts... 

Michigan 

Minnesota 

Missouri 

Montana 

Nebraska 

New  Hampshire.. 

New  Jersey 

New  Mexico 

New  York 

North  Carolina. . . 
North  Dakota.... 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Porto  Rico 

South  Carolina... 
South  Dakota... 

Tennessee 

Texas 

Utah 

Vermont 

May  and  June. 

Virginia 

Washington 

Wisconsin 

Wyoming.* 

May  and  June. 


Peret. 


1L76 


Solids 
not  fiat. 


Peret. 
8.5 
8.5 


12 

11.5 

11 


8.5 
9 


8.5 
*8    * 


Fat 


Peret. 
3.25 
3 


3.25 
3.5 


sum  milk. 


Total 
solids. 


Peret. 
9.25 
9.25 


Cream. 


Fat 


Perei. 

18 
18 


Butter. 


Fat 


Peret. 
82.5 
80 


9.3    I         20      c83 
No  standards. 
Local  municipal  ordinances. 


FuU 
cream. 


Peret. 

bSO 

30 

35 


Condensed 
milk. 


Total 
solids. 


Peret. 
28 
28 


Pat 


Peret. 
7 
7.7 


{sp. 


12.5 
12 

12 

12.5 
12.15 
12.5 
gr.  29-33 
13 


8.5 
'8.5* 


3.26 
2.50 

9.2$ 

18 

8.25 

6  50 

28 

7 

3 
3 

9.25 

18 
15 
18 
15 
18 

82.5 

80 

82.5 

80 

82.5 

30 
b4S 
650 

28 

7 

3.25 
3 

9.25 

28 

7.7 

a25 

9.25 

650 

28 

7.7 

12 


13 

12 

12 
12 
12 
12 

12.2 

12 

12 

13 

12,5 
12 
12.5 
12 


8.5 
9 


9.5 


3 

3.5 

3.35 

3 

3.5 

3.25 

3 

3 

3.5 

3 


Monicipa 

control. 

W     ; 

9.3 
Sp.  gr.  32 

15 

15 

20 
18 
16 
18 

, 

80 
82.6 

645 
650 

9.25 

28|          7.7 

9 

16 

8.6 


3 

Non 

e. 

'\ 

8  25 

18 
15 

82.5 

660 

7 

3 

3 

80 

(<) 

Non 

e. 

3.2 

3 

3 


20) 


301 
32 


22 


None;  municipal  control. 

.1     3       1 1         18;      80 

Local  control. 


4.5 


I       646  1. 


12 
11.  J 


8.8 
9.25 


8.5 

8 

8.5 


3 

a2 

4 


3.25 
3 
3 
2.4 


9.25 


18 


18 


82.5 
80 


650 


30 

6. 50 

20 


28 


26 


28 


7.5 


»  Standard  of  Purity  for  Food  Products.  United  States  Department  of  Agiicultare, 
Office  of  the  Secretary.  Circular  19. 

*»  Per  cent  of  total  solids. 

^  Not  over  12  per  cent  water  or  5  per  cent  salt 

*  Proportion  or  fat  to  total  solids  must  be  the  same  as  In  the  crude  .milk. 

Ice  cream. — Circular  19  from  the  Office  of  the  Secretary  of  .\grlculture  establishes  a 
standard  of  14  per  cent  milk  fat  for  Ice  cream ;  this  standard  has  also  been  adopted  by  the 
States  of  Missouri.  Kentucky,  and  Indiana.  Idaho  has  a  12  per  cent  standard,  and  the 
city  of  Memphis,  Tenn.,  by  municipal  ordinance,  an  8  per  cent  standard. 


CONTAGIOUS  DISEASES  OF  ANIMALS  IK  FOREIGN  COXTNTRIES. 

The  status  of  contagious  diseases  of  domestic  animals  in  a  number 
of  foreign  countries  is  shown  in  the  series  of  tables  following.  These 
tables  have  been  compiled  from  the  official  reports  of  the  various 
countries,  which  are  received  and  placed  on  file  in  the  library  of  this 
department. 

The  outstanding  feature  of  the  general  situation  during  1908  was 
the  successful  outcome  of  the  fight  against  foot-and-mouth  disease  in 
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western  Europe.  In  the  previous  year's  report  attention  was  called 
to  the  serious  visitation  of  this  disease  which  occurred  in  France  in 
the  summer  of  1906  and  overran  into  Belgium  and  the  Netherlands  in 
the  fall  of  that  year.  Little  headway  seemed  to  be  made  in  combating 
the  outbreak  in  1907,  but  the  efforts  of  the  authorities  in  the  three 
countries  named  met  with  better  success  in  1908,  the  result  being  that 
the  disease  was  wholly  eradicated  from  Belgium  and  practically  so  in 
France  and  the  Netherlands.  Details  of  this  as  well  as  other  princi- 
pal features  of  the  animal  diseases  in  the  various  countries  will  be 
found  in  the  resume  below  and  in  the  tables  which  follow. 

Austria. — On  the  whole  there  was  less  foot-and-mouth  disease  than 
in  1907,  although  the  cases  were  comparatively  numerous  in  the  clos- 
ing months  of  1908. 

Belgium. — After  an  eighteen  mcmths'  fight  the  Belgian  sanitary  au- 
thorities succeeded  in  eradicating  foot-and-mouth  disease,  there  hav- 
ing been  no  cases  reported  since  April,  1908.  The  situation  was  also 
very  satisfactory  in  other  respects.  Anthrax,  blackleg,  and  rabies 
prevailed  to  a  moderate  extent,  but  in  every  instance  there  were  fewer 
cases  reported  than  in  1907. 

France. — Foot-and-mouth  disease  was  reduced  to  a  negligible 
quantity  during  the  year,  there  being  less  than  a  dozen  new  out- 
breaks in  the  whole  country  during  the  last  four  months.  There 
was  little  change  as  regards  other  animal  diseases  as  compared  with 
1907,  except  an  increase  in  swine  diseases  and  a  decline  in  rabies. 
The  latter  disease  is,  however,  still  quite  prevalent,  the  returns 
showing  an  average  of  upward  of  100  cases  every  month. 

Germany. — Foot-and-mouth  disease  prevailed  to  a  limited  extent 
in  the  German  Empire,  and  there  was  less  of  it  at  the  end  of  the 
year  than  at  the  beginning. 

Great  Britain. — The  unusual  feature  of  the  British  report  for  1908 
was  an  outbreak  of  foot-and-mouth  disease  which  occurred  in  Scot- 
land in  February.  It  was,  however,  immediately  suppressed,  only 
3  herds  and  112  animals  having  been  affected,  and  no  further  cases 
have  since  been  discovered.  It  will  be  noticed  that  prior  to  this 
outbreak  there  had  been  no  foot-and-mouth  disease  in  Great  Britain 
since  1901. 

Italy. — Foot-and-mouth  disease  continues  to  be  the  most  prevalent 
stock  disease  in  Italy,  sheep  scab  coming  next.  Although  there  were 
no  less  than  144,709  cases  of  the  first-named  disease  during  1908,  this 
was  a  great  improvement  over  the  preceding  year,  when  the  number 
reported  was  338,442.  Sheep  scab  was  considerably  less  prevalent 
than  in  1907,  although  there  was  a  considerable  increase  in  some  other 
diseases. 

The  Netherlands. — The  authorities,  like  those  of  Belgium,  suc- 
ceeded in  practically  eradicating  foot-and-mouth  disease  in  May, 
10765—10 27 
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since  which  time  only  five  scattered  cases  have  been  reported.  The 
outbreak  did  not  seriously  affect  the  Netherlands  until  June,  1908, 
and  it  reached  its  culmination  in  the  following  August  and  Septem- 
ber.    It  therefore  took  just  twelve  months  to  subdue  the  attack. 

The  monthly  and  annual  status  of  the  animal  diseases  in  the  vari- 
ous countries  is  shown  in  the  following  tables : 

AUSTRIA. 

Number  of  premisea  infected  icith  contagious  diseases  of  animals  in  Austria  at 
monthly  periods  during  1908. 


Name  of  disease. 


Foot-and-mouth  disease. 

Anthrax 

Olanders  and  larcy 

Scab: 

Horses 

Sheep 

Goats 


Blacklec 

Erysir^ias  of  swine 

Hog  cholera  and  swine  plague. 

Blisters  upon  genitals 

Rabies 


Name  of  disease. 


Foot-and-mouth  disease 

Anthrax 

Olanders  and  farcy 

Scab: 

Horses 

Sheep 

Goats 

Blackleg 

Erysipelas  of  swine 

Hog  cholera  and  swine  plague. 

Blisters  upon  genitals 

Rabies 


Jan. 


102 
3 
11 

34 
2 


Feb. 


1S3 

410 

6 

19 


64 
380 
30 
20 


Mar. 


67 
24 
23 
3 

27 

347 

58 

47 


Apr.      May. 


6! 


29 


90  ' 

26  1 

24 
1  ! 

33 
879 
166 

61 


July.  I   Aug.   '  Sept.  '    Oct. 


103 

16 

79 

106 

75 

76 

32 

19 

17 

71 

69 

71 

7 
36 

32 

16 

10 

4 

12 

352 

410 

413 

673 

508 

380 

186 

120 

131 

31 

24 

31 

412 
20 

7 

50 


12 
23 
250 
321 
117 
35 


3 
20 
41 

80 
43 
21 
5 
60 
426 
242 
60 


June. 


9 
6 

as 

54 


25 

1 

208 

490 

30O 

36 


Nov.       Dec. 


560  235 

13  10 

10  ,  13 


38 


24 


10 

9 
182 
272  I 

12 

31  I 


1 
4 
73 

2n 

27 
25 


BELGIUM. 

Cases  of  contagious  diseases  in  Belgium  during  1908, 


Name  of  disease. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Glanders  and  farcy 

1 
62 

6 

1 

59 
3 

7 
5 

60 
10 

9 
5 

1 

1 

Foo^and-mouth  disease: 

Cattle                               . ...        

Swine       

Rabies: 

Cases                    

26 
25 
52 
15 

Aug. 

17 

8 

52 

11 

12 
16 

78 
13 

11 
11 
53 
13 

s 

Suspects 

Anthrax 

Blackleg 

July. 
2 

11 
48 
28 

Name  of  disease. 

Sept. 

Oct. 

Nov. 

Dec. 

Total. 

Glanders  and  farcv                

2 

2 

1 

26 

Foot-and-mouth  disease: 

Cattle                    .         

126 

Swine  

3 

Rabies: 

Cases                    

3 
14 
34 
32 

8 
8 
41 
39 

7 
■14 
52 
3« 

10 
4 

37 
31 

4 
6 
39 
22 

1 

5 
5 
35 
23 

113 

Suspects 

127 

Anthrax                     

576 

Blackleg 

276 

Foot  rot    .               

1 

Sheep  scab 

15 

15 

1 
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DENMARK. 

Outbreaks  of  contagious  diseases  of  animals  in  Denmark  during  1908, 


Name  of  disease. 


Jan. 


Feb. 


Mar. 


Apr.        Maj. 


Jane. 


Anthrax 

Sjpinal  tyiAus 

Glanders  and  faxcj 

Malignant  catarrhal  fever. 
Erysipelas  of  swine,  acute 

Hog  cholera,  chronic 

Foot  rot  of  sheep 


14  ' 

6  I 


11  I 
4  I 
1 


10 
1 
5 
13 
11 
2 


Name  of  disease. 


Anthrax 

Spinal  typhus 

Glanders  and  farcy 

Malignant  catarrhal  fever. . 
Erysipelas  of  swine,  acute. 

Hog  cholera,  chronic 

Foot  rot  of  sheep 


July.      Aug.      Sept.       Oct.       Nov.       Dec.      TotaL 


7 
2 

•I 

58 
1 


10 

32  I 


143 
81 
21 
117 
330 
13 
1 


FRANCE. 

Status  of  contagious  diseases  of  animals  in  France  during  1908, 


Name  of  disease. 


Jan. 

Feb. 

Mar. 

196 

66 

38 

11 

5 

10 

1 

1 

3 

31 

39 

40 

38 

39 

48 

25 

26 

23 

40 

48 

26 

91 

109 

110 

62 

58 

40 

25 

38 

51 

Apr.        May. 


Jane. 


Foot-and-mouth  disease  (outbreaks) 

Sheep  scab  (outbreaks) 

Sheep  pox  (outbreaks) 

Anthrax  ^outbreaks) 

Blackleg  (outbreaks) 

Glanders  and  farcy: 

Number  of  outbreaks 

Horses  slaughtered 

Rabies  (cases) 

Erysipelas  of  swine  (outbreaks) 

Infectious  pneumo-enteritis  of  swine  (out- 
breaks)  


19 
10 
2 
47 
37 

27 
39 
124 
29 

45 


25 
10 
4 
44 
46 

16 
22 
131 
38 

44 


15 
12 
1 


60 
112 
66 

67 


Name  of  disease. 


July. 

Aug. 

Sept. 

42 

24 

3 

51 

5 

4 

1 

10 

7 

40 

41 

46 

52 

70 

88 

30 

38 

20 

49 

37 

21 

154 

127 

119 

63 

75 

76 

45 

.., 

56 

Oct.       Nov. 


Dec. 


Total. 


Foot-and-mouth  disease  (outbreaks) 

Sheep  scab  (outbreaks) 

Sheep  pox  (outbreaks) 

Anthrax  (outbreaks) 

Blackleg  (outbreaks) 

Glanders  and  farcy: 

Number  of  outbreaks 

Horses  slaughtered 

Rabies  f  cases) 

Erysipelas  of  swine  (outbreaks) 

Infectious  pneimio-enteritis  of  swine  (out- 
breaks)  , 


4 

6  I 
24 

26  ' 
122  I 

105  I 

35 


1 

9 

22 

23 

106 

9 

11 

125 

99 


2 
4 
23 
27 
93 

19 
20 

158 
75 

35 


424 
136 
99 
457 
771 

292 

398 

1,482 

776 

574 
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GERMANY. 

Number  of  localitieM  and  farms  infected  toith  contagious  diseases  of  animals  in 
Germany  at  monthly  periods  during  1908. 


Name  of  diaease. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

Glanders  and  taxcj: 

Localities 

38 
46 

3 
3 

131 
240 

1,321 
1,768 

36 
44 

7 

7 

116 
174 

1,274 
1,663 

34 
30 

12 
13 

32 
50 

1,382 
1,783 

33 
37 

12 
12 

7 
10 

1,502 
1,092 

33 
36 

10 
10 

8 
0 

1,517 
1,976 

21 

FftrmsT 

25 

Fleuro-pneomonla: 

Localities 

8 

Fanns 

8 

Foot-and-mouth  disease: 

Localities 

53 

FunriS .  , , , 

139 

Swine  plagne  and  hog  cholera: 

LowOlties 

1,387 

Farms -                         

1,784 

Name  of  disease. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec 

Glanders  and  torcy: 

Localities 

17 
19 

3 
3 

51 
134 

1,315 
1,670 

35 
44 

5 
5 

19 
76 

1,149 
1,458 

34 
44 

9 
10 

27 
44 

1,128 
1,500 

34 

45 

5 
5 

46 
107 

1,106 
1,539 

36 
43 

1 
1 

18 
60 

1,232 
1,601 

32 

Farms 

40 

Localities 

2 

Farms 

2 

Foot-and-mouth  disease: 

Localities 

21 

Farms,  r ., 

55 

Swine  plague  and  hog  cholera: 

1,214 
1,607 

Farms. t- 

GREAT  BRITAIN. 

Annual  status  of  contagious  diseases  of  animals  in  Great  Britain  in  1901-1908, 


Disease. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

1907. 

1906. 

Foot-and-mouth  disease: 

Outbreaks 

12 
669 

1,347 
2,370 

1,537 
22,674 

651 
071 

1 

3,140 
15,237 

3 

Cases 

112 

Glanders  and  farcy: 

1,155 
2,040 

1,632 
21,523 

678 
1,032 

1,456 
2,499 

1,792 
24,431 

767 
1,143 

1,529 
2,658 

1,418 

1.214 
2,068 

918 

1,070 
2,012 

534 

850 
1,934 

751 

785 

Cases 

2,421 

Sheep  scab: 

Outbreaks 

840 

Cases 

Anthrax: 

Outbreaks 

1,049 
1,589 

970 
1,317 

939 
1,325 

1,089 
1,466 

1,108 

Cases 

1,426 

Rabies  (cases) 

Swine  fever: 

Outbreaks 

1,688 
8,263 

1,478 
7,033 

1,196 
5,603 

817 
3,876 

1,280 
7,359 

2,336 
11,276 

2,067 

Swine  slaughtered  (diseased  or  ex- 
Dosed) 

14,006 
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Number  of  prefni8€8  infected  with  contagious  diseases  of  animals  in  Hungary 
at  monthly  periods  during  1908. 


Name  of  diaeaae. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Antluux 

116 
176 
26 
788 
196 

106 
206 
X 
219 
IX 

116 
228 
24 
28 
120 

133 
207 
44 

7 
118 

177 
265 

68 
4 

53 

334 

Rabies               

350 

Glanders  and  farcy 

72 

Foot-and-mouth  niffeane 

16 

Sheep  pox 

52 

Dourine  of  horses 

Blisters  upon  genitals 

14 

76 

137 

4 

526 

1,937 

9 

96 
317 

23 

206 
380 
1 
165 
856 

140 

584 
484 
1 
218 
764 

192 

732 
487 
4 
348 
881 

206 

Scab: 

Solipeds 

578 

Sheep 

858 

Barbone  of  buffalo 

6 

Ervsinelas  of  swine 

250 
1,103 

1,245 

nos  cholera 

2,083 

Name  of  disease. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Deo. 

Anthrax 

Rabies 

Glanders  and  farcy 

604 

376 

66 

43 

47 

644 
380 
68 
26 
61 

473 
359 
61 
27 
68 
1 
118 

218 

86 

43 

2,309 

6,295 

397 
339 
61 
137 
80 
10 
64 

164 

60 

39 

1,866 

5,316 

268 
338 
55 
440 
95 
90 
46 

140 

85 

43 

1,347 

4,197 

168 
196 
46 

Foot-and-mouth  disease 

Sheep  pox 

466 
101 

Dourine  of  horses 

9 

Blisters  upon  genitals 

159 

401 

321 

3 

2,921 

4,832 

133 

270 

209 

13 

2,618 

6,030 

31 

Scab: 

Solipeds 

80 

Sheep                 

78 

Barbone  of  buffalo 

37 

Erysipelas  of  swine 

718 

Hoff  cuolera       

2,726 

INDIA  (BRITISH). 

Number  of  deaths  from  contagious  diseases  of  animals  during  fiscal  year 

1907-08. 


Disease. 


Eastern 

Bengal  and 

Pui^ab. 

Assam. 

32,823 

1,735 

9,074 

732 

4,648 

7,373 

2,932 

240 

201 

632 

49 

2 

96 

90 

9 

25 

Total 


Rinderpest 

Foot-and-mouth  disease. . 
Hemorrhagic  septicemia.. 

Anthrax 

Blackleg 

Glanders 

Surra 

Pleuro-pneumonia 

Sheep  pox 

Rabies 


42,412 

10,634 

13,820 

3,857 

1,083 

57 

205 

73 

6 

40 
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IRELAND.  I 

Annual  status  of  contagious  diseases  of  animals  in  Ireland,  1901-190S. 


Disease. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

1907. 

1908. 

Anthrax: 

Outbreaks 

2 

4 

6 
6 

2 

545 
7,664 

220 
1,325 

10 
43 

613 
7,818 

166 
993 

4 
11 

5 
7 

2 

665 
8,306 

175 
1,079 

4 

7 

11 
34 

4 
4 

30 
107 

4 

8 

8 
16 

3 
5 

7 
12 

8 

Cases 

11 

Qlanders  and  taicj: 

Ontbrmfn? 

Gases 

Rabies: 

Cases 

Sheep  scab: 

Outbreaks 

486 
6,433 

181 
931 

1 
1 

162 
252 

339 
4,253 

137 
1,416 

10 
25 

169 
322 

256 
3,513 

95 
1,103 

1 
1 

85 
130 

333 

5,198 

163 
2,780 

384 

Oases 

Outbreaks 

Cases 

Epizootic  lymphangitis: 

Outbreaks  .777;. 

6,182 

150 
3,626 

Cases 

Parasitic  mange: 

Outbreaks 

Cases 

174 
331 

161 
221 

195 
295 

77 
94 

42 
59 

Note. — In  addition  to  the  above  the  following  diseases  are  scheduled  in  Ireland,  but 
no  cases  were  reported :  Cattle  plague,  foot-and-mouth  disease,  pleuro-pneumonia,  and 
sheep  pox. 

ITALY. 

Cases  of  contagious  diseases  of  animals  in  Italy  during  1908. 


Names  of  disease. 


Jan. 


Feb. 


Mar. 


Apr. 


May.      June. 


Anthrax 

Blacklef .... 
Foot^id-mouth  disease. . . 

Qlanders  and  farcy 

Sheep  scab 

Rabies 

Infectious  disease  of  swine 
Contagious  mammitis 


91 

126 

32,843 

50 

1,888 

67 

949 

806 


40 

18,916 

46 

3,666 

44 

486 

268 


101 

16 

16,832 

110 

2,825 

46 

1,173 


146 

18 

13,692 

41 

1,624 

50 

1,090 

114 


115 

21 

20,868 

41 

2,482 

46 

1,762 

336 


349 

29 

13,956 

45 

1,194 

46 

1,207 

299 


Names  of  disease. 


Anthrax 

Blackleg. 

Foot-and-mouth  disease. . . 

Glanders  and  farcy 

Barbone  of  buffalo 

Sheep  scab 

Rabies 

Infectious  disease  of  swine. 
Contagious  mammitis 


July. 


1,009 

22 

13,183 

58 


7,017 

55 

1,586 

2,228 


Aug. 


17 
5,479 

37 

10 
1,808 

42 

826 

1,007 


Sept. 


664 

32 

2,491 

38 

13 

174 

40 

1,492 

806 


Oct. 


334 

46 

3,100 

35 


1,312 

32 

1,232 

546 


Nov. 


378 

24 

2,049 

22 


129 

37 

1,147 

3,036 


Dec. 


106 

22 

2,930 

17 


433 

32 

1,017 

602 


Total. 


3,972 

413 

144,709 

540 

23 

24,552 

546 

13,967 

10,048 
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THE  NETHERLANDS. 
Cases  of  contagious  diseases  of  animals  in  the  Netherlands  during  1908. 


Names  of  disease. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


Foot-and-mouth  disease. . 

Glanders  and  torcy 

Sheep  scab , 

Foot  rot  of  sheep , 

Anthrax , 

Erysipelas  of  swine 

Horse  mange 


1,170 
2 
36 
32 
50 
9 


535 
1 

16 
3 
54 
18 
1 


378 

104 

2 

3 

28 

6 

26 

66 

56 

13 

5 

117 

126 
4 

83 
2 
36 
26 


3 
21 
33 
19 

87 


Names  of  disease. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec.      Total. 


Foot-and-mouth  disease. 

Glanders  and  farcy 

Sheep  scab 

Foot  rot  of  sheep 

Anthrax 

Erysipelas  of  swine 

Horse  mange 


1 
1 

65 
24 
23 
251 


5 
44 
26 
31 
651 


3 

2 

195 

125 

27 


1 

3 

297 

83 

47 

15 

3 


2,318 
26 

1,671 
398 
466 

1,514 
121 


NORWAY. 

Number  of  cases  of  contagious  diseases  of  anim^ils  in  Norway  during  1908, 


Name  of  disease. 


Jan. 


Feb. 


Mar. 


Apr. 


May.      June. 


Anthrax 

Blackleg 

Braxy  of  sheep 

Malignant  catarrh 

Hog  cholM^  and  swine  plague. 


38 


34 
7 
7 

64 


Name  of  disease. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


Total. 


Anthrax 

Blackleg 

Braxy  of  sheep 

Malignant  catarrh 

Hog  cholera  and  swine  plague. 


36 


36 


395 

67 

125 

505 

18 


SWEDEN. 
Outbreaks  of  contagious  diseases  of  animals  in  Sweden  during  1908. 


Name  of  disease. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


Anthrax , 

Blackleg 

Septicemia  hemorrhagica  of  swine. . 
Erysipelas  of  swine , 


26 
5 


Name  of  disease. 


Anthrax 

Blackleg 

Septicemia  hemorrhagica  of  swine . 
Eiysipelas  of  swine 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


Total. 


214 

56 

5 

26 
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SWITZERLAND. 
Cases  of  contagious  diseases  of  animals  in  Sicitzerland  during  J908. 


Nune  of  disease. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Bl&okleg 

8 
35 
251 

4 

17 

141 

15 
16 
34 

4 

714 

17 

1 

42 
29 
130 

46 

8 

378 

67 

Anthrax 

11 

Foot-and-mouth  disease 

3,776 

Qlandors  and  forcy 

Erysipelas  and  hoig  cholera 

279 
3 

290 

68i 

1 

431 

2,186 

Sheep  scab T 

Rabies 

1               1 

Name  of  disease. 

j  July. 

Aug. 

158 

17 

1,820 

2 

1,225 

Sept.  ; 

Oct. 

64 

13 

450 

Not. 

16 

U 

758 

Dec. 

13 

13 

684 

Total. 

Blackleg 

Anthrax 

Foot^nd-mouth  disea9<>» 

1        212 

20 

'    li.6&l 

129 
20  I 

482| 

774 

210 

14,555 

OiandAnt  And  4vn>y                                          1 

6 

Erysipelas  and  hog  chokoii 

Sheep  scab 

Rabies 

'    2,536 

i     " 

1,349 
240 

1,500 

1,112 

954 
2 
1 

13,347 
274 

2 

1           1           1           '           i 

STATE  LIVE-STOCK  SAOTTARY  OFFICERS. 

United  States  Live  Stock  Sanitary  Association:  President,  C.  E.  Cotton.  615 
Fourtli  avenue  South,  Minneapolis,  Minn. ;  vice-presidents,  John  R.  Mohler, 
Washington,  D.  C;  P.  S.  Haner,  Taylorville,  III.;  Paul  Juckniess,  Lin- 
coln, Nebr. ;  C.  A.  Gary,  Auburn,  Ala.;  S.  B.  Nelson,  Spokane,  Wash.; 
secretary  and  treasurer,  J.  J.  Ferguson,  Union  Stock  Yards,  Chicago,  111. 

Alabama. — State  live-stock  sanitary  board:  J.  A.  Wilkinson,  chairman  and  com- 
missioner of  agriculture.  Auburn ;  C.  A.  Gary,  secretary  and  State  veteri- 
narian. Auburn;  D.  T.  Gray,  Auburn. 
C.  A.  Gary,  experiment  station  veterinarian.  Auburn. 

Arizona, — ^Live-stock  sanitary  l)oard:  George  Pusch,  chairman;  Tucson;  J.  D. 
Carter,  secretary,  Phoenix;  J.  C.  Norton,  veterinarian.  Phoenix;  O.  H. 
Christy,  Phoenix;  J.  W.  Stewart,  Simmons. 

Arkansas. — J.  W.  Lenzy,  State  veterinarian,  Fayetteville. 

W.  ronton,  experiment  station  veterinarian,  Fayetteville. 

California, — Charles  Keane,  State  veterinarian,  Sacramento ;  W.  R  D.  Morrison, 
assistant  State  veterinarian,  Los  Angeles. 
A.  R.  Ward,  experiment  station  veterinarian,  Berkeley. 

Colorado, — State  l)oard  of  stock  inspection  commissioners:  L.  B.  Sylvester, 
president,  Monte  Vista;  E.  McCrlllis,  secretary,  Denver;  A.  N.  Parrish, 
treasurer,  Lamar;  Charles  G.  Lamb,  State  veterinarian,  Denver ',  L.  K. 
Watkins,  Denver;  Bruce  G.  Eaton,  Greeley,  John  Welsh,  Wolcott;  Wil- 
liam Green,  Ludlow;  W.  A.  Johnson,  Saguache. 
George  H.  Glover,  experiment  station  veterinarian.  Fort  Collins. 

Connecticut. — Heman  O.  Averill,  commissioner  on  domestic  animals,  Hartford. 

Delaware, — Abram  E.  Frantz,  secretary  State  board  of  health,  Wilmington. 
Board  of  veterinary  examiners :  James  R.  Mahafrey,  Wilmington,  and  H.  P. 

Eves,  Wilmington. 
Charles  F.  Dawson,  experiment  station  veterinarian,  Newark. 

f7orida.— Joseph  Y.  Porter,  State  health  officer,  Jacksonville;  Thomas  J.  Ma- 
haffy,  veterinarian  to  State  board  of  health,  Jacksonville. 

Georgia, — Thomas  G.  Hudson,  commissioner  of  agriculture,  Atlanta. 

Hawaii. — V.  A.  Norgaard,  territorial  veterinarian,  Honolulu. 

Idaho. — George  E.  Noble,  State  veterinarian,  Boise. 
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Illinois. — State  board  of  live-stock  comniissionerH ;   Phil   S.  Hauer,  chuiriuaii, 
Taylorville;  Henry  J.  Beer,  Blue  Island;  A.  W.  Sale,  Springfield;  W.  E. 
Savage,  secretary,  Springfield;  J.  M.  Wright,   State  veterinarian,  1827 
Wabash  Avenue,  Chicago. 
Donald  Mcintosh,  experiment  station  veterinarian,  Urbana. 
Indiana, — W.  E.  Coover,  State  veterinarian,  Indianapolis ;  G.  H.  Roberts,  assist- 
ant State  veterinarian,  Indianapolis. 
R.  A.  Craig,  experiment  station  veterinarian,  Lafayette. 
Veterinary  medical  examiners:  George  C.  Ferling,  Richmond;  Orville  L. 
Boor,  Muncie ;  John  J.  Herron,  Tipton ;  A.  H.  McGlasson,  Madison. 
Iowa. — Paul  O.  Koto,  State  veterinarian,  Des  Moines. 

C.  H.  Strange,  experiment  station  veterinarian,  Ames. 
Kansas. — ^J.  H.  Mercer,  live-stock  sanitary  commissioner,  Topeka. 

F.  S.  Schoenleber,  experiment  station  veterinarian,  Manhattan. 
Kentucky. — J.  N.  McCormack,  secretary  State  board  of  health.  Bowling  Green. 

F.  T.  Elsenman,  State  veterinarian,  Louisville. 
Louisiana. — State  live-stock  sanitary  board:  Charles  Schuler,  chairman.  Baton 
Rouge;  E.   P.   Flower,   secretary   and   executive   officer.   Baton    Rouge; 
W.  H.  Dalrymple,   Wllmon  Newell,  J.   H.  Thurmond,  and   George  W. 
Sentell. 
W.  H.  Dalrymple,  experiment  station  veterinarian.  Baton  Rouge. 
Maine. — State  cattle  commissioners:  Frank  S.  Adams,   Bowdoin;  F.  O.  Beal, 
Bangor;  John  M.  Deerlng,  Saco. 
State  board  of  veterinary  examiners:  W.   S.   Lord,   president,   Portland; 
A.  Joly,  secretary  and  treasurer,  Waterville ;  F.  R  Freeman,  Rockland. 
Maryland. — Wade  H.  D.  Warfield,  secretary  live-stock  sanitary  board,  Balti- 
more;  F.  H.  Mackle,  chief  veterinary  Inspector,  912  Cathedral  street, 
Baltimore. 
S.  S.  Buckley,  experiment  station  veterinarian.  College  Park. 
Massachusetts. — Austin  Peters,  chief  of  cattle  bureau.  State  board  of  agricul- 
ture. State  House,  Boston. 
J.  B.  Paige,  experiment  station  veterinarian,  Amherst. 
Michigan. — State    live-stock    sanitary    commission:    H.    H.    Hinds,    president, 
Stanton;  C.  A.  Tyler,  secretary,  Coldwater. 
W.  M.  Morris,  State  veterinarian,  Cass  City. 
L.  M.  Hurt,  experiment  station  veterinarian.  East  Lansing. 
Minnesota. — State    live-stock    sanitary    board:  John    A.    Tlmpane,    president, 
Waterville;  C.  E.  Cotton,  Minneapolis;  M.  H.  Reynolds,  University  Farm, 
St.  Paul;  Charles  A.  Nelson,  Anoka;  P.  J.  Grogan,   St.  James;  S.  H. 
Ward,  secretary  and  executive  officer,  St.  Paul. 
M.  H.  Reynolds,  experiment  station  veterinarian.  University  Farm,  St.  Paul. 
Mississippi. — State  live-stock  sanitary  board:  H.  E.  Blakeslee,  chairman  and 
conmilssloner  of  agriculture  and  conmierce,  Jackson;  Archibald  Smith, 
secretary.  Agricultural  College;  James  Lewis,  State  veterinarian.  Agri- 
cultural College;  J.  M.  Aldrlch,  Michigan  City;  John  W.  Day,  Crystal 
Springs. 
Missouri.— George  B.  Ellis,  secretary  State  lK>ard  of  agriculture,  Columbia. 

D.  F.  Luckey,  State  veterinarian,  Columbia. 

J.  W.  Connaway,  experiment  station  veterinarian,  Columbia. 
Montana. — State   live-stock    sanitary    board:    Dr.    William    Tracy,   chairman; 

M.  E.  Knowles,  secretary  and  State  veterinarian,  Helena;  T.  C.  Power, 

John  T.  Murphy. 
State  board  of  stock  commissioners:  W.  G.  Preuitt,  secretary,  Helena. 
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Nebrt^ka, — Governor  A.  El  Shallenberger,  ex  officio  State  veterinarian,  Lincoln ; 
Paul  Juckniess,  deputy  State  veterinarian,  Lincoln. 
A.  T.  Peters,  experiment  station  veterinarian,  Lincoln. 

Nevada, — ^T.  F.  Richardson,  State  veterinarian,  Goldfleld. 

New  Hampshire, — N.  J.  Bachelder,  secretary  State  Ixmrd  of  cattle  commission- 
ers. Concord. 

New  Jersey, — State  board  of  agriculture :  B,  B.  Voorhees,  president.  Freehold ; 
Franklin  Dye,  secretary,  Tr«iton. 
Commission  on  tuberculosis  in  animals:  EI  B.  Voorhees,  president.  Free- 
hold ;  Joseph  B.  Ward,  vice-president,  I^ons  Farms ;  Franklin  Dye,  secre- 
tary, Trenton;  C.  H.  Cook,  treasurer,  Trenton;  A.  A.  Cortelyou,  Neshanic; 
William  C.  Parry,  Hahisport ;  B.  E.  Tine,  Stanton. 

New  Mexico, — Cattle  sanitary  board  (liaving  cliarge  also  of  horses  and  mules) : 
EL  Godwin  Austin,  secretary.  East  Las  Vegas;  W.  C.  McDonald,  Carrizozo; 
Charles  L.  Ballard,  Roswell ;  W.  H.  Jack,  Silver  City ;  Filiberto  Gallegos, 
Clayton ;  Cole  Railston,  Socorro ;  W.  J.  Llnwood,  Raton. 
Sheep  sanitary  board  (having  charge  also  of  goats) :  Harry  F.  Lee,  secre- 
tary, Albuquerque;  Solomon  Luna,  Los  Lunas;  H.  W.  Kelly,  Las  Vegas; 
Charles  Sleter,  Clayton;  A.  D.  Garrett,  Roswell,  and  J.  W.  Ak^s, 
Santa  Fe. 

New  York.—R,  A.  Pearson,  commissioner  of  agriculture,  Albany.  J.  F.  DeVine, 
chief  veterinarian,  Albany. 

North  Carolina. — W.  A.  Graham,  conmiissioner  of  agriculture,  Raleigh.    W.  G. 
Chrisman,  State  veterinarian,  Raleigh.    W.  J.  Hartman,  assistant  veteri- 
narian, Raleigh. 
G.  A.  Roberts,  experiment  station  veterinarian.  West  Raleigh. 

North  Dakota, — State  live-stock  sanitary  board:    W.  L.  Richards,  secretary, 
Dickinson;  W.  F.  Crewe,  veterinarian  and  executive  officer,  Devils  Lake; 
Andrew  Veitch,  Grand  Forks;  E.  J.  Walsh,  Willow  City;  J.  W.  Robinson, 
Cold  Harbor. 
L.  Van  Es,  experiment  station  veterinarian.  Agricultural  College. 

Ohio, — Paul  Fischer,  State  veterinarian,  Columbus. 

A.  P.  Sandles,  secretary  State  live-stock  commission,  Columbus. 

Oklahoma. — G.  T.  Bryan,  superintendent  live-stock  inspection,  Guthrie;  J.  K. 
Callicotte  and  W.  B.  McAlester,  veterinarians  to  State  board  of  agricul- 
ture, Guthrie. 
A.  J.  Emery,  chief  dairy  Inspector,  Guthria 
L.  L.  Lewis,  experiment  station  veterinarian. 

Oregon. — W.  H.  Lytle,  State  veterinarian  and  sheep  inspector,  Pendleton. 

Pennsylvania. — State  live-stock  sanitary  board:  Governor  EXlwin  S.  Stuart, 
president ;  Leonard  Pearson,  secretary  and  State  veterinarian ;  Louis  A 
Klein,  deputy  State  veterinarian,  all  at  Harrisburg. 

Porto  Rico. — ^Thomas  A.  Allen,  veterinary  inspector,  health  office,  San  Juan. 

Rhode  Island. — State  board  of  agriculture:  John  J.  Dunn,  secretary,  Provi- 
dence; John  S.  Pollard,  veterinarian,  Providence. 

South  Carolina, — M.  Ray  Powers,  State  veterinarian,  Clemson  College;  R,  O. 
Feeley,  assistant  veterinarian,  Clemson  College. 

South  Dakota. — State  live-stock  sanitary  board:    Thomas  H.  Hicks,  chairman 
and  State  veterinarian,  Milbank;  C.  L.  Eakin,  secretary.  Blunt;  J.  N. 
Long,  Wanbay;  P.  H.  0*NeIl,  Faulkton;  F.  R.  Cock,  Bellefourche ;  Frank 
Stewart,  Buffalo  Gap;  W.  W.  Davis,  Mount  Vernon. 
E.  L.  Moore,  experiment  station  veterinarian,  Brookings. 
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Tennessee. — ^John  Thompson,  commissioner  of  agriculture,  Nashville. 
J.  H.  McDowell,  State  live-stock  commissioner,  Nashville. 
Moses  Jacob,  experiment  station  veterinarian,  Knoxville. 
Texas. — State  live-stock  sanitary  commission:  R.   H.   Harris,  chairman,   San 
Angelo ;  A.  S.  Gage,  San  Antonio ;  T.  F.  McCiure,  Stamford. 
E.  L.  Forbes,  State  veterinarian.  Fort  Worth. 
M.  Francis,  experiment  station  veterinarian,  College  Station. 
Utah, — ^A.  Carrington  Young,  State  veterinarian,  Salt  Lake  City. 

State  board  of  sheep  conmiissloners :  L.  R.  Anderson,  chairman,  Manti; 
Arthur  A.  Callister,  secretary.  Salt  Lake  City;  Thomas  W.  Jones,  Salt 
Lake  City ;  J.  S.  Ostler,  Nephi. 
H.  J.  Frederick,  experiment  station  veterinarian,  Logan. 
T.  B.  Beatty,  secretary  State  board  of  health.  Salt  Lake  City. 
Vermont. — ^H.  S.  Willson,  State  cattle  commissioner,  Arlington. 
Virginia. — ^J.  G.  Femeyhough,  State  veterinarian,  Burkeville. 

State  board  of  veterinary  examiners:  H,   S.   Willis,   Rapidan;   Thomas 
Fraser,  Richmond;  S.  C.  Neff,  Staunton;  H.  Bannister,  Roanoke. 
Washington, — S.  B.  Nelson,  State  veterinarian  and  experiment  station  veterina- 
rian, Pullman. 
West  Virginia. — ^J.  B.  Garvin,  secretary  State  board  of  agriculture,  Charleston. 
Consulthig  veterinarians:  W.  C.  Atkeson,  Buffalo;  J.  C.  Callander,  Par- 
kersburg;  L.  N.  Reefer,  Wheeling;  W.  M.  Stanley,  Charleston. 
Wisconsin. — State  live-stock  sanitary  board:  Herbert  Lothe,  secretary,  Madi- 
son ;  D.  B.  Clark,  State  veterinarian,  Madison ;  M.  P.  Ravenel,  bacteriolo- 
gist, Madison;  George  McKerrow,  Pewaukee;  George  Wylie,  Morrison- 
ville;  Grant  U.  Fisher,  Janesville. 
A.  S.  Alexander,  experiment  station  veterinarian,  Madison. 
Wyoming. — William 'F.  Pfaeging,  State  veterinarian,  Cheyenne. 

State  board  of  live-stock  commissioners :  George  R.  Eyken,  Laramie ;  Fred 
G.  S.  Hesse,  Buffalo;  Addison  A.  Spaugh,  Manville;  Thomas  Durbln, 
secretary,  Cheyenne. 
State  board  of  sheep  commissioners:  William  Daley,  president,  Rawlins; 
W.  D.  McKeon,  Newcastle;  J.  M.  Wilson,  Douglas;  George  S.  Walker, 
secretary-treasurer,  Cheyoine. 
O.  L.  Prien,  experiment  station  veterinarian,  Laramie. 
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PUBLICATIONS  OF  THE  BUREAU  IN  1908. 

Following  is  a  list  of  publications  issued  by  the  Bureau  of  Animal 
Industry  during  the  year  1908,  excepting  regulations,  which  are  to 
be  found  in  the  appendix  to  this  report.  A  circular  giving  a  list  of 
the  available  publications  of  the  Bureau  and  indicating  how  they 
may  be  obtained  will  be  sent  free  upon  request 

Publications  in  the  following  list  for  which  no  price  is  indicated 
will  be  sent  free  of  charge  to  persons  in  the  United  States,  so  long 
as  the  editions  permit,  on  application  to  the  Secretary  of  Agriculture, 
Washington,  D.  C. 

Applications  for  publications  to  which  a  price  is  affixed  should  be 
made  to  the  Superintendent  of  Documents,  Government  Printing 
Office,  Washington,  D.  C,  the  officer  designated  by  law  to  sell  Govern- 
ment publications.  All  payments  should  be  made  to  him  and  not  to 
the  Department  of  Agriculture,  and  should  be  sent  by  postal  money 
order,  express  order,  or  New  York  draft.  Currency  may  be  sent  at 
the  sender's  risk,  but  postage  stamps,  foreign  money,  and  uncertified 
checks  will  not  be  accepted.  Xo  charge  is  made  for  postage  on  docu- 
ments forwarded  to  points  in  the  United  States,  Guam,  Hawaii,  the 
Philippine  Islands,  or  Porto  Rico,  or  to  Canada,  Cuba,  or  Mexico. 
To  other  countries  the  regular  rate  of  postage  is  charged,  and  remit- 
tances must  cover  such  postage.  To  residents  of  foreign  countries 
the  price  of  6  cents  a  copy,  including  postage,  has  been  fixed  for 
publications  for  which  no  price  is  indicated  in  the  list. 


Twenty-third  Annual  Report  of  the  Bureau  of  Animal  Industry.    By  A.  D. 

Melvin.  Chief  of  Bureau.    Pp.  478,  pis.  24,  figs.  35.     Price.  60  centa 
Report  of  the  Chief  of  the  Bureau  of  Animal  Industry  for  [the  fiscal  year  ended 

June  30]   1908.     Pp.  68. 

BULLETINS. 

Bulletin  39.  Index-Catalogue  of  Medical  and  Veterinary  Zoology.  By  Ch. 
Warden  Stiles,  Consulting  Zoologist,  and  Albert  Hassall,  Assistant  In 
Zoology.  Part  20.  Authors:  N  to  Nystriim.  Pp.  1493-1574.  Price,  15 
cents. 

Same,  Part  21.    Authors:  O  to  Ozzard.    Pp.  1575-1624.    Price,  10  cents. 

Bulletin  101.    The  Available  Energy  of  Red  Clover  Hay.     (Investigations  with 
the  respiration  calorimeter  in  cooperation  with  the  Pennsylvania  State  C^ol- 
lege  Agricultural  Experiment  Station.)     By  Henry  Prentiss  Armsby  and 
J.  August  Fries.     Pp.  61,  diagrams  4.     Price,  10  cents. 
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Bulletin  102.  Further  Experiments  Concerning  the  Production  of  Immunity 
from  Hog  Cholera.  By  M.  Dorset,  C.  N.  McBryde,  and  W.  B.  Nlles,  of  the 
Biochemic  Division.    Pp.  96.    Price,  15  cents. 

Bulletin  103.  Experiments  in  Beef  Production  in  Alabama.  By  J.  F.  Duggar, 
Director  Alabama  Agricultural  Experiment  Station,  and  W.  F.  Ward,  Scien- 
tific Assistant.    Pp.  28,  pis.  11.    Price,  10  cents. 

Bulletin  1(M.  Medical  Milk  Commissions  and  the  Production  of  Certified  Milk 
in  the  United  States.  By  Clarence  B.  Lane,  Assistant  Chief  of  the  Dairy 
Division.    Pp.  43,  pis.  6,  figs.  11.    Price,  10  cents. 

Bulletin  105.  Varieties  of  Cheese:  Descriptions  and  Analyses.  By  C.  F. 
Doane,  Assistant  Dairyman,  Dairy  Division,  and  H.  W.  Lawson,  Office  of 
Experiment  Stations,  Department  of  Agriculture.    Pp.  72.    Price,  10  cents. 

Bulletin  106.  Experiments  on  the  Digestibility  of  Prickly  Pear  by  Cattle.  By 
R.  F.  Hare,  Professor  of  Chemistry  in  the  College  of  Agriculture  and 
Mechanic  Arts  of  the  Territory  of  New  Mexico.  l*p.  38,  pi.  1,  fig.  1.  Price 
10  cents. 

Bulletin  107.  The  Analysis  of  Coal-Tar  Creosote  and  Cresylic  Acid  Sheep  Dips. 
By  Robert  M.  Chapin,  Assistant  Chemist,  Biochemic  Division.  Pp.  35,  fig.  1. 
Price  10  cents. 

Bulletin  108.  Feeding  for  Meat  Production.  By  Henry  Prentiss  Armsby,  Di- 
rector, Institute  of  Animal  Nutrition,  The  Pennsylvania  State  College; 
Iibtpert  in  Animal  Nutrition,  Bureau  of  Animal  Industry.  Pp.  89,  fig.  1. 
Price  10  cents. 

Bulletin  109.  Proteolytic  Changes  in  the  Ripening  of  Camembert  Cheese.  By 
Arthur  W.  Dox,  Chemist  In  Cheese  Investigations,  Dairy  Division.  Pp.  24. 
Price  5  cents. 

CIRCULARS. 

Circular  23  (third  revision).  Direcclones  Para  el  Uso  de  la  Vacuna  Contra  la 
Morrina  Negra  (Directions  for  the  Use  of  Blackleg  Vaccine).  (Spanish 
edition.)  By  Victor  A.  Norgaard;  translation  by  Manuel  Fralle.  Pp.  9, 
figs.  3. 

Circular  97  (revised).  How  to  Get  Rid  of  Cattle  Ticks.  By  R.  P.  Steddom, 
Chief  of  the  Pathological  Division.    Pp.  4,  fig.  1. 

Circular  113  (revised).  Classification  for  American  Carriage  Horses,  By 
George  M.  Rommel,  Animal  Husbandman.    Pp.  4. 

Circular  120.  Some  Observations  on  Rabies.  By  E.  C.  Schroeder,  Superin- 
tendent of  Experiment  Station.  Pp.  16.  (Reprint  from  the  Twenty-third 
Annual  Report  of  the  Bureau  of  Animal  Industry.) 

Circular  121.  Osteoporosis  or  Blghead  of  the  Horse.  By  Jolm  R.  Mohler,  Chief 
of  the  Pathological  Division.  Pp.  8,  figs.  5.  (Reprint  from  the  Twenty- 
third  Annual  Report  of  the  Bureau  of  Animal  Industry. ) 

Circular  122.  Epizootic  Cerebro-Spinal  Meningitis  of  Horses.  By  R.  W.  Hick- 
man, Chief  of  the  Quarantine  Division.  Pp.  8.  (Reprint  from  the  Twenty- 
third  Annual  Report  of  the  Bureau  of  Animal  Industry.) 

Circular  124.  Suggestions  for  Horse  and  Mule  Raising  In  the  South.  By 
George  M.  Rommel,  Animal  Husbandman.  Pp.  15.  (Reprint  from  the 
Twenty-third  Annual  Report  of  the  Bureau  of  Animal  Industry. ) 

Circular  125.  The  Federal  Meat  Inspection  Service.  By  A.  D.  Melvin,  Chief  of 
the  Bureau  of  Animal  Industry.  Pp.  40,  pis.  15,  fig.  1.  (Reprint  from  the 
Twenty-third  Annual  Rei)ort  of  the  Bureau  of  Animal  Industry.) 

Circular  126.  A  Simple  Method  of  Keeping  Creamery  Records.  By  B.  D. 
White,  Assistant  Dairyman  in  Charge  of  Creamery  Investigations,  Dairy 
Division.     Pp.  12. 
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Circular  127.  Tubercle  Bacilli  in  Butter :  Their  Occurrence,  Vitality,  and  Sig- 
nificance. By  E.  C.  Schroeder,  Superintendent  of  EiXperiment  Station,  and 
W.  E.  Cotton,  Expert  Assistant  at  Experiment  Station.     Pp.  23. 

Circular  128.  White  Diarrhea  of  Chicks.  With  Notes  on  Coccidiosls  hi  Birds. 
By  George  Byron  Morse,  Assistant  in  Bacteriology  and  Pathology,  Patho- 
logical Division.    Pp.  7. 

Circular  129.  Rabies  and  Its  Increasing  Prevalence.  By  George  H.  Hart, 
Assistant  in  Pathology  and  Bacteriology,  Pathological  Division.  Pp.  26, 
flg.  1. 

Circular  130.  Paraflinhig  Butter  Tubs.  By  L.  A.  Rogers,  Bacteriolo^cal 
Chemist,  Dairy  Division.     Pp.  6,  flg.  1. 

Circular  131.  Designs  for  Dairy  Buildings.  By  Bd.  H.  Webster,  Chief  of  the 
Dairy  Division.  Pp.  26,  figs.  35.  (Reprint  from  the  Twenty-third  Annual 
Report  of  the  Bureau  of  Animal  Industry. ) 

Circular  132.  A  Practical  Method  for  the  Detection  of  Beef  Fat  in  Lard.  By 
James  A.  Emery,  Assistant  Chief  of  the  Biochemic  Division.    Pp.  9. 

Circular  133.  Report  and  Recommendations  Regarding  Veterinary  Collies  in 
the  United  States.    Pp.  13. 

Circular  134.  Classified  List  of  Available  Publications  of  the  Bureau  of  Anhnal 
Industry.     Pp.  8. 

Circular  135.  Officials,  Organizations,  and  Educational  Institutions  •  Connected 
with  the  Dairy  Interests  (1908).  By  Ed.  H.  Webster,  Chief  of  the  Dairy 
Division.     Pp.  31. 

Circular  137.  The  Preservation  of  Our  Native  Types  of  Horses.  By  George  M. 
Rommel,  Animal  Husbandman.  Pp.  63,  pi.  1,  figs.  19.  (Reprint  from  the 
Twenty-fourth  Annual  Report  of  the  Bureau  of  Animal  Industry. ) 

Circular  141.  Foot-and-Mouth  Disease.  By  D.  E.  Salmon  and  Theobald  Smith; 
Revised  by  John  R.  Mohler.  Pp.  8.  (Reprint  from  Special  Report  on 
Diseases  of  Cattle.) 

SEPARATES   FROM    TWENTY-THIRD   ANNUAL    REPORT. 

The  Danish  Hog  Industry.    By  Andrew  Fossum,  of  the  Editorial  Office.    Pp.  28w 
The  Susceptibility  of  Tubercle  Bacilli  to  Modification.    By  John  R.  Mohler  and 

Henry  J.  Washburn,  of  the  Pathological  Division.    Pp.  55,  phsi.  4. 
Investigations  in  Animal  Nutrition.    By  Henry  Prentiss  Armsby,  Director  Penn- 
sylvania State  College  Institute  of  Animal  Nutrition;  Expert  in  Animal 
Nutrition,  Bureau  of  Animal  Industry.    Pp.  23,  pis.  3,  figs.  2. 

farmers'  bulletins. 

Farmers*  Bulletin  X37.  The  Angora  Goat.  By  George  Fayette  Thompson;  re- 
vised by  Edward  L.  Shaw,  Assistant  in  Animal  Husbandry  in  Charge  of 
Sheep  and  Goat  Investigations,  Bureau  of  Animal  Industry.    Pp.  48,  figs.  8. 

Farmers'  Bulletin  205  (revised).  Pig  Management  By  George  M.  Rommel, 
Animal  Husbandman,  Bureau  of  Animal  Industry.    Pp.  45,  figs.  22. 

Farmers*  Bulletin  345.  Some  Common  Disinfectants.  By  M.  Dorset,  Chief  of 
the  Biochemic  Division,  Bureau  of  Animal  Industry.    Pp.  12. 
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APPENDIX. 


RULES    AND    REGULATIONS    OF    THE    SECRETARY   OF   AGRICULTURE 
RELATING  TO  THE  ANIMAL  INDUSTRY  ISSUED  IN  1906. 


Amendment  2  to  B.  A.  I.  Obdbb  128. 

Begrulations  Concemingr  the  Importation  of  Hay  and  Straw  from  Continental 
Europe — ^Imi>ortation  of  Hay  and  Straw  from  Belgium. 

U.  S.  Depabtmbnt  of  Agbicui/tubb,  Office  of  the  Secbstabt, 

Washington,  D.  C,  December  £,  1908. 
AmeDdment  1  to  B.  A.  I.  Order  129,  of  July  21,  1905,  regulating  the  importation  into 
the  United  States  of  hay  and  straw,  is  hereby  canceled.    The  importation  into  the  United 
States,  on  and  after  this  date,  of  hay  and  straw  from  Belgium  will  be  governed  by  the 
terms  of  B.  A.  I.  Order  129  of  October  4,  1904. 

Jambs  Wilson,  Secretary. 


Amendment  2  to  B.  A.  I.  Obobb  136. 

Begulations  for  the  Certification  of  Associations  of  Breeders  of  Purebred 
Live  Stock  and  Books  of  Becord  of  Pedigrees — ^Ajnendment  to  Paragraph 
(e),  Section  2,  of  B.  A.  I.  Order  136. 

U.  S.  Department  of  Aqbicdlture,  Office  of  the  Sbcretaby, 

Washington,  D.  C,  June  11,  1908. 
It  Is  hereby  ordered  that  the  last  sentence  of  paragraph  (e),  section  2,  of  Bureau  of 
Animal  Industry  Order  136,  dated  June  20,  1906,  be  amended  to  read  as  follows: 

"  Registration  contrary  to  the  provisions  of  this  paragraph  of  imported  animals  not 
registered  or  eligible  to  registration  in  books  of  record  Included  in  section  6  of  this 
order,  or  in  one  of  the  amendments  to  this  order,  to  obtain  the  duty-free  privilege  for 
such  animals,  will  render  an  association  registering  such  animals  liable  to  withdrawal 
of  certification." 

James  Wilson,  Secretary  of  Agriculture. 


Amendment  3  to  B.  A.  I.  Obdeb  136. 

Begulations  for  the  Certification  of  Associations  of  Breeders  of  Purebred 
Live  Stock  and  Books  of  Becord  of  Pedigrees — ^Amendment  to  Paragraph 
1,  Section  7,  of  B.  A.  I.  Order  136. 

U.  S.  Depabtmbnt  of  Agbiccltubb,  Office  of  the  Secbbtabt, 

Washington,  D.  C,  September  12,  1908. 
It  is  hereby  ordered  that  the  first  paragraph  of  section  7  of  Bureau  of  Animal  Industry 
Order  136,  dated  June  20,  1906,  be  amended  by  the  addition  of  the  following  sentence  : 

"  However,  associations,  companies,  and  clubs  in  the  following  list  shall  accept  no 
Imported  animals  for  registration  in  order  to  obtain  free  entry,  unless  such  animals  are 
eligible  to  such  registration  under  the  rules  of  entry  prescribed  for  American-bred 
animals." 

W.  M.  Hays,  Acting  Secretary. 
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Amindmint  4  to  B.  a.  I.  Obdbb  136. 

Begulations  for  the  Certification  of  Associations  of  Breeders  of  Purebred  Idve 
Stock  and  Books  of  Becord  of  Pedisrrees — ^Withdrawal  of  Certification. 

U.  8.  DSPAKTHBNT  OF  AGBICULTUBB,  OrFICB  OF  THB  SBCKBTABT, 

Washington,  D.  O.,  November  rt,  1908. 
On  account  of  ftiilure  to  comply  with  the  proTlsions  of  B.  A.  I.  Order  136,  the  certlfl- 
cation  of  the  followlngr  association  and  book  of  record  of  pedigrees  has  been  withdrawn 
and  the  Secretary  of  the  Treasury  Informed  to  this  effect : 

American  Book9  of  Record. 

HOOS. 


Name  of  breed. 


Hampshire  (ThJn 
Rind). 


Book  of  record. 


American     Hamp> 
shire  Record. 


By  whom  published. 


American  Hampshire  Swine  Record  Association,  E.  C.  Stone, 
secretary,  Armstrong,  IlL 


James  Wilson,  Secretary. 


Ambndmbnt  3  to  B.  a.  I.  Obdbb  142. 

Beerulations  for  the  Inspection  and  Quarantine  of  Horses,  Cattle,  Sheep, 
and  Other  Bominants,  and  Swine  Imported  into  the  United  States — 
Amendment  to  Be^ulation  41,  Providingr  'or  the  Quarantine  of  Sheep 
Imported  from  Canada  for  Breeding  Purposes. 

U.  S.  Dbpabthbnt  of  Agbicultubb,  Office  of  thb  Sbcbbtabt^ 

Washington,  D.  C,  June  k,  1906. 

Regulation  41  of  the  Regulations  of  the  Secretary  of  Agriculture  for  the  Inspection  and 
quarantine  of  horses,  cattle,  sheep,  and  other  ruminants,  and  swine  imported  into  the 
United  States,  B.  A.  I.  Order  142,  is  hereby  amended  to  read  as  follows: 

Regulation  41. — All  sheep  Imported  Into  the  United  States  from  Canada  for  breeding, 
grazing,  or  feeding  must  be  inspected  at  the  port  of  entry  by  an  inspector  of  the  Bureau 
of  Animal  Industry.  They  also  must  have  been  inspected  by  a  Canadian  official  veter- 
inarian and  be  accompanied  by  a  certificate  signed  by  him,  stating  that  he  has  inspected 
the  sheep  and  has  found  them  free  from  disease,  and  that  no  contagious  disease  affecting 
sheep  has  existed  In  the  district  in  which  the  animals  have  been  kept  for  six  months 
preceding  the  date  of  Importation.  The  owner  or  Importer  shall  present  an  affidavit 
that  said  certificate  refers  to  the  sheep  in  question :  Provided,  hov>ever.  That  sheep  which 
upon  Inspection  by  an  inspector  of  the  Bureau  of  Animal  Industry  do  not  show  signs  of 
scabies  or  other  disease  may  be  imported  from  a  district  Infected  with  scab  If  such  she^ 
are  accompanied  by  a  certificate  signed  by  a  Canadian  official  veterinarian,  stating  that 
they  have  been  twice  carefully  dipped  under  his  personal  supervision,  or  under  the  per- 
sonal supervision  of  another  Canadian  official  veterinarian,  in  one  of  the  dips  approved 
by  the  Secretary  of  Agriculture,  as  described  in  Regulation  33  of  B.  A.  I.  Order  143: 
Provided  further,  That  all  sheep  for  breeding  purposes  shall  be  subjected  to  a  quarantine 
of  thirty  days. 

This  amendment  shall  become  and  be  effective  on  and  after  June  15,  1908. 

James  Wilson,  Secretary  of  Agriculture, 

Regulation  33  of  B.  A.  I.  Order  143,  as  amended,  which  is  referred  to  In  the  foregoing 
amendment,  reads  as  follows : 

Regulation  SS. — ^The  dips  now  approved  are: 

(o)  The  tobacco-and-sulphur  dip,  made  with  sufficient  extract  of  tobacco  or  nicotine 
solution  to  give  a  mixture  containing  not  less  than  five  one-hundredths  of  1  per  cent  of 
nicotine  and  2  per  cent  flowers  of  sulphur :  Provided,  That  for  the  first  dipping  of  in- 
fected sheep,  In  lieu  of  the  sulphur  prescribed,  a  sufficient  additional  amount  of  extract 
of  tobacco  or  nlcotinje  solution  shall  be  used  to  give  a  mixture  containing  not  less  than 
seven  one-hundredths  of  1  per  cent  of  nicotine. 

{h)  The  lime-and-sulphur  dip,  made  by  mixing  8  pounds  of  unslaked  lime  and  24 
pounds  of  flowers  of  sulphur  and  boiling  with  30  gallons  of  water  for  not  less  than  two 
hours.  All  sediment  should  be  allowed  to  subside  before  the  liquid  is  placed  in  the  dip- 
ping vat.     This  liquid  should  be  diluted  sufficiently  to  make  100  gallons  before  use. 
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And  pending  further  Investigation,  the  following-described  dips : 

(0)  The  cresol  dip,  which  consists  of  a  mixture  of  cresylic  acid  •  with  soap.  When 
diluted  ready  for  use  this  dip  should  contain  one-half  of  1  per  cent  of  cresylic  acid. 

id)  The  coal-tar  creosote  dip,  which  is  made  by  mixing  coal-tar  creosote  or  coal-tar 
oils  and  cresylic  acid  separately  with  resin  soap  in  varying  proportions.  This  dip 
should  contain  when  diluted  ready  for  use  not  less  than  1  per  cent  by  weight  of  coal-tar 
oils  and  cresylic  acid.  In  no  case  sBould  the  diluted  dip  contain  more  than  four-tenths 
of  1  per  cent  nor  less  than  one-tenth  of  1  per  cent  of  cresylic  acid ;  but  when  the  pro- 
portion of  cresylic  acid  falls  below  two-tenths  of  1  per  cent  the  coal-tar  oils  should  be 
Increased  sufficiently  to  bring  the  total  of  the  tar  oils  and  the  cresylic  acid  in  the 
diluted  dip  up  to  1.2  per  cent  by  weight. 

The  cresol  dip  and  the  coal-tar  creosote  dip  should  always  be  tested  on  a  small  scale 
with  the  water  and  under  the  conditions  to  be  employed  in  dipping,  in  order  to  avoid 
possible  injury  to  stock.  The  diluted  sample  should  be  allowed  to  stand  for  at  least  an 
hour.  If  after  this  length  of  time  there  Is  a  separation  of  an  oily  layer,  the  dip  should 
not  be  used  with  that  kind  of  water.  Especial  care  in  this  connection  is  necessary  where 
hard  water  Is  to  be  used. 

In  the  undiluted  coal-tar  creosote  dips  there  may  be,  in  cold  weather  especially,  a  sep- 
aration of  naphthalene  and  other  constituents  of  the  dip.  Care  should  therefore  be 
taken  to  see  that  the  concentrated  dip  Is  homogeneous  in  character  before  using  any  por- 
tion of  it. 

Manufacturers  who  desire  the  Department  to  approve  their  dips  for  official  dipping 
should  submit  a  sample  of  their  product  to  the  Bureau  of  Animal  Industry  in  Washing- 
ton and  accompany  this  with  the  formula  used  in  preparing  the  dip. 

Before  a  proprietary  substance  is  approved  for  use  in  official  dipping  the  manufacturer 
must  agree  as  follows : 

(1)  To  recommend  for  sheep  scab  a  dilution  of  the  product,  so  as  to  conform  to  the 
requirements  of  the  Department  of  Agriculture. 

<2)  To  maintain  said  product  at  a  uniform  composition. 

(3)  To  place  on  packages  of  dips  which  have  been  examined  and  found  to  conform  to 
the  requirements  of  the  Department  the  following  statement : 

*'A  sample  of  this  product  has  been  submitted  to  the  United  States  Department  of 
Agriculture  for  examination.  We  guarantee  the  contents  of  this  package  to  be  of  the 
same  composition  as  the  sample  submitted  to  the  Department,  and  that  when  diluted 
according  to  the  directions  printed  thereon  for  the  treatment  of  sheep  scab,  it  will  give 

a  dipping  fluid  of  the  composition  required  of  a ^  dip  by  the  regulations  of 

the  Secretary  of  Agriculture  governing  sheep  scab." 

(4)  To  have  on  containers  or  advertising  matter  no  reference  to  the  United  States 
Government  or  any  of  its  Departments  except  as  provided  in  the  preceding  paragraph, 
unless  such  reference  has  been  submitted  to  and  approved  by  the  Department  of  Agricul- 
ture, and  to  have  on  containers  or  advertising  matter  no  false  or  misleading  statement. 


Amendment  4  to  B.  A.  I.  Obdbb  142. 

Begulations  for  the  Inspection  and  Quarantine  of  Horses,  Cattle,  Sheep, 
and  Other  Biuninants,  and  Swine  Imported  into  the  United  States- 
Amendment  to  Regulation  1,  Desicrnating  Lowelltown,  Me.  (Port  of  Ban- 
gor), as  a  Quarantine  Station  for  the  Months  of  September,  October,  and 
November,  1908. 

U.  S.  Depabtment  of  Aobicultubb^  Office  of  the  Sbcbetabt, 

Washington,  D.  C,  August  15,  1908. 
Regulation  1  of  the  Regulations  of  the  Secretary  of  Agriculture  for  the  inspection  and 
quarantine  of  horses,  cattle,  sheep,  and  other  ruminants,  and  swine  imported  into  the 
United  States  (B.  A.  I.  Order  No.  142)  is  hereby  amended  to  include  Lowelltown,  Me. 
(port  of  Bangor,  Me.),  as  an  animal  qufu*antine  station  during  the  months  of  September, 
October,  and  November,  1908,  for  the  Inspection  and  quarantine  of  animals  Imported  into 
the  United  States. 

This  order  to  terminate  November  30,  1908. 

W.  M.  Hats,  Acting  Secretary  of  Agriculture, 

•By  the  term  cresylic  acid  as  used  in  these  regulations  Is  meant  cresols  and  other 
phenols  derived  from  coal  tar,  none  of  which  bolls  below  185**  C.  nor  above  250'  C. 

*  There  should  be  inserted  here  the  name  of  the  cUiss  of  dips  to  which  the  product  be- 
longs, such  as  *'  cresol  ••  or  "  lime  and  sulphur,"  etc. 
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Amendment  3  to  B.  A.  I.  Obdeb  143. 

Regulations  of  the  Secretary  of  Agriculture  Governing  the  Inspection,  IHs- 
Infectlon,  Certification,  Treatment,  Handling,  and  Method  and  Manner 
of  Delivery  and  Shipment  of  Live  Stock  Which  is  the  Subject  of  Interstate 
Commerce— Modifying  Begulations  11  to  18,  Inclusive,  Belating  to  the 
Prevention  of  the  Spread  of  Splenetic  Fever  of  Cattle,  and  Bevoklng 
Amendment  No.  2  to  B.  A.  L  Order  No.  143  (Effective  on  and  after  April 
1,  1908). 

TJ.  S.  Department  of  Aoricdltcre,  Office  of  the  Secretary. 
The  regulations  of  the  Secretary  of  Agriculture  governing  the  inspection,  disinfection, 
certification,  treatment,  handling,  and  method  and  manner  of  delivery  and  shipment  of 
live  stock  which  Is  the  subject  of  interstate  commerce,  issued  under  date  of  March  22, 
1907,  effective  on  and  after  April  15,  1907,  are  hereby  modified  by  the  revocation  of 
regulations  11  to  18,  inclusive,  and  the  substitution  therefor  of  the  following  regula- 
tions, which  revocation  shall  take  effect  on  April  1,  1908,  on  and  after  which  date  the 
regulations  given  below  shall  become  and  be  effective  until  otherwise  ordered. 

Rbqulations  to  Prevent  the  Spread  of  Splenetic  Fever  of  Cattle. 

Regulation  11. — Whenever  any  State  or  Territory  located  within  an  area  quarantined 
by  the  Secretary  of  Agriculture  for  splenetic,  southern,  or  Texas  fever  shall  duly  estab- 
lish a  State  or  Territorial  quarantined  area  different  from  the  quarantined  area  estab- 
lished by  the  Secretary  of  Agriculture,  and  shall  obtain  the  legislation  requisite  to 
enforce  said  State  or  Territorial  quarantine  strictly  and  completely  within  the  boundaries 
of  said  State  or  Territory,  the  Secretary  of  Agriculture  will,  if  the  said  State  or  Terri- 
torial quarantine  be  satisfactory,  adopt  by  a  rule  said  State  or  Territorial  quarantine, 
and  the  State  or  Territorial  quarantine  thus  adopted  shall  define  the  limits  of  that  por- 
tion of  the  Federal  quarantined  area. 

Reffulation  12. — Whenever  any  State  or  Territory  under  authority  of  law  shall  estab- 
lish a  State  or  Territorial  quarantine  for  splenetic  fever  which  differs  from  the  quar- 
antine established  by  the  Secretary  of  Agriculture  for  the  said  disease,  and  shall  desire 
a  modification  of  the  area  quarantined  by  the  Secretary  of  Agriculture,  the  proper  ofllcer 
of  the  said  State  or  Territory  shall  forward  to  the  Secretary  of  Agriculture  a  true  map 
or  description  of  such  State  or  Territorial  quarantine  and  a  duly  authenticated  copy  of 
the  laws  and  regulations  relating  to  the  establishment  and  enforcement  of  the  quar- 
antine. 

Recfulaiion  IS. — Cattle  of  the  quarantined  area  of  any  State  or  Territory  shall  not  at 
any  time  be  transported,  driven,  or  allowed  to  drift  therefrom  to  any  portion  of  the 
quarantined  area  of  any  other  State  or  Territory  to  which  the  Intrastate  movement  of 
cattle  of  the  quarantined  area  is  prohibited  by  the  State  or  Territorial  authorities 
thereof. 

Regulation  H. — Interstate  shipments  of  cattle  from  the  quarantined  area  may  be 
made  at  any  time,  by  rail  or  boat,  to  recognized  slaughtering  centers  for  immediate 
slaughter,  but  cattle  shall  not  be  trailed  or  driven  or  hauled  In  private  conveyances 
from  the  quarantined  area  In  any  State  or  Territory  to  any  point  In  any  other  State  or 
Territory  not  Included  in  the  quarantined  area. 

Interstate  shipments  of  cattle  from  the  quarantined  area  may  be  made  during  the 
months  of  January,  November,  and  December  of  each  year  by  rail  or  boat  for  any  pur- 
pose into  the  District  of  Columbia,  the  States  of  Colorado,  Connecticut,  Delaware,  Idaho, 
Illinois,  Indiana.  Iowa,  Kentucky,  Maine,  Maryland,  Massachusetts,  Michigan,  Minne- 
sota, Montana,  Nebraska,  Nevada,  New  Hampshire,  New  Jersey,  New  York,  North  Dakota, 
Ohio,  Oregon,  Pennsylvania,  Rhode  Island,  South  Dakota,  Utah,  Vermont,  Washington, 
West  Virginia,  Wisconsin,  and  Wyoming,  and  that  portion  of  the  State  of  Missouri 
north  of  the  Missouri  River,  under  such  restrictions  as  may  be  Imposed  by  oflScials  of 
the  State  or  Territory  or  the  District  of  Columbia  at  destination. 

When  cattle  are  transported  under  the  provisions  of  this  regulation,  the  following 
rules  regarding  their  movement  shall  be  observed  : 

(a)  Cattle  of  the  quarantined  area  when  received  at  destinations  outside  the  quaran- 
tined area,  or  which  in  course  of  interstate  transportation  from  the  quarantined  area 
are  unloaded  at  a  point  not  within  the  quarantined  area  to  be  fed  or  watered  or  for 
other  purposes,  shall  be  handled  over  platforms,  chutes,  and  alleyways,  and  placed  In 
yards  or  portions  of  yards  reserved  for  cattle  of  the  quarantined  area.  Such  yards  or 
portions  of  yards,  alleyways,  cliutes,  and  platforms  shall  be  constructed  and  maintained 
In  accordance  with  the  specifications  set  out  below. 
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SPBCIFICATIONS    FOB   QUARANTINE    YARDS    AND    APPBOACHBS. 

(1)  The  outside  fences  Inclosing  such  yards  or  portions  of  yards  and  the  fences  on 
either  side  of  the  alleyways,  chutes,  and  platforms  leading  thereto,  shall  be  tight  board 
fences  not  less  than  6  feet  high  on  the  Inside. 

(2)  If  such  yards  or  portions  of  yards,  alleyways,  chutes,  and  platforms  are  adjacent 
to  yards  or  portions  of  yards,  alleyways,  chutes,  and  platforms  for  cattle  not  of  the  quar- 
antined area,  there  shall  be  between  them  a  space  not  less  than  10  feet  wide,  which  shnil 
be  Inaccessible  to  cattle;  this  space  shall  be  limited  on  one  side  by  the  6-foot  fence  re- 
quired by  specification  1  and  on  the  other  side  by  a  tight  board  fence  not  less  than  5 
feet  high. 

(3)  If  such  yards  or  portions  of  yards,  alleyways,  chutes,  and  platforms  are  either 
isolated  from  or  adjacent  to  other  yards,  portions  of  yards,  alleyways,  chutes,  or  plat- 
forms, there  shall  be  built  and  maintained  on  all  sides  thereof  to  which  cattle  of  the 
vicinity  might  otherwise  have  access  a  cattle-proof  fence  not  less  than  5  feet  high  and 
not  less  than  15  feet  from  the  6-foot  fence  required  by  specification  1. 

(4)  The  only  means  of  egress  from  yards  and  portions  of  yards  for  cattle  of  the  quar- 
antined area  In  transit  shall  be  by  way  of  the  alleyways,  chutes,  and  platforms  inclosed 
by  6-foot  fences,  as  required  by  specification  1,  to  cars  for  reforwarding,  and  under  no 
circumstances  shall  there  exist  any  connection  between  such  yards  or  portions  of  yards 
and  the  yards  or  portions  of  yards  for  cattle  not  of  the  quarantined  area,  or  other  ad- 
jacent premises. 

(5)  The  yards  or  portions  of  yards  reserved  for  cattle  of  the  quarantined  area  shall 
be  so  located,  or  such  drainage  facilities  shall  be  provided  therefor,  that  water  therefrom 
will  not  flow  onto  the  adjacent  property. 

(6)  The  yards  or  portions  of  yards  reserved  for  cattle  of  the  quarantined  area  shall  be 
marked  by  a  conspicuous  sign  bearing  the  words  "  quabantinb  yards  "  or  "  quabantinb 
FENS  **  in  letters  not  less  than  10  inches  in  height. 

(&)  If  cattle  not  of  the  quarantined  area  be  driven  over  platforms,  chutes,  or  alley- 
ways, or  placed  in  the  yards  or  portions  of  yards  reserved  for  cattle  of  the  quarantined 
area,  such  cattle  shall  thereafter  be  treated  in  all  respects  as  If  they  were  actually  of 
the  quarantined  area. 

(c)  The  cars  or  boats  which  have  carried  cattle  of  the  quarantined  area  shall  be 
cleaned  and  disinfected  as  hereinafter  provided  as  soon  as  possible  after  unloading  and 
before  the  said  cars  or  boats  are  again  used  in  the  interstate  transportation  of  live  stock 
or  merchandise. 

(d)  If  for  any  reason,  such  as  delays  or  wrecks.  It  is  necessary  to  tinload  cattle  of 
the  quarantined  area  which  are  being  transported  as  "  Southern  Cattle  **  into  pens  or 
yards  which  have  not  been  specially  provided  for  that  purpose,  as  hereinbefore  indicated, 
the  transportation  company  shall  Immediately  forward  notice  of  such  unloading  and  the 
reasons  therefor  to  the  Chief  of  the  Bureau  of  Animal  Industry  at  Washington,  D.  C, 
and  the  premises  shall  be  disinfected  as  hereinafter  provided. 

(e)  The  proper  officers  of  the  transportation  companies  shall  securely  affix  to  both 
sides  of  all  cars  carrying  interstate  shipments  of  cattle  from  the  quarantined  area, 
except  as  hereinafter  provided,  durable  placards  not  less  than  5i  by  8  Inches  in  sixe, 
on  which  shall  be  printed  with  permanent  black  Ink  and  In  bold-face  letters  not  less 
than  li  inches  In  height,  the  words  '*  socthbbn  cattlb.**  These  placards  shall  also 
show  the  name  of  the  place  from  which  the  shipment  was  made,  the  date  of  the  ship- 
ment (which  must  correspond  with  the  date  of  the  waybills  and  other  papers),  the  name 
of  the  transportation  company,  and  the  name  of  the  place  of  destination.  Each  of  the 
waybills,  conductors'  manifests,  memoranda,  and  bills  of  lading  pertaining  to  such 
shipments  by  cars  or  boats  shall  have  the  words  **  southern  cattle  "  plainly  written 
or  stamped  upon  its  face.  Whenever  such  shipments  are  transferred  to  another  trans- 
portation company  or  into  other  cars  or  boa^s,  or  are  rebllled  or  reconsigned  from  any 
point  not  In  the  quarantined  area  to  a  point  other  than  the  original  destination,  the  cars 
Into  which  said  cattle  are  transferred  and  the  new  waybills,  conductors*  manifests, 
memoranda,  and  bills  of  lading  covering  said  shipments  by  cars  or  boats  shall  be 
marked  as  herein  specified  for  cars,  carrying  said  cattle  from  the  quarantined  area,  and 
for  the  billing,  etc.,  covering  the  same.  If  for  any  reason  the  placards  required  by  this 
regulation  are  removed  from  the  car  or  are  destroyed  or  rendered  illegible  they  shall 
be  Immediately  replaced  by  the  transportation  company  or  Its  agents,  the  Intention 
being  that  legible  placards  shall  be  maintained  on  the  car  from  the  time  such  shipments 
leave  the  quarantined  area  until  they  arrive  at  final  destination. 

i1)  No  car  or  boat  containing  an  interstate  shipment  of  cattle  of  the  quarantined 
area  shall  receive  on  board  cattle  which  are  not  pf  the  quarantined  area.  Interstate 
shipments  of  cattle  of  the  quarantined  area  shall  not  be  made  to  points  outside  of  said 
quarantined  area   where  proper  facilities  have  not   been   provided   for  transferring  the 
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said  cattle  from  the  cam  or  landing  to  the  stock  yards  and  slanghterhonses  without 
passing  them  over  public  highways,  unless  permission  for  such  passing  Is  first  bad  and 
obtained  from  the  proper  authorities  at  point  of  destination. 

(g)  The  cars  and  boats  used  for  the  interstate  transportation  of  cattle  of  the  quaran- 
tined area,  and  also  the  chutes,  alleyways,  and  pens  not  reserred  for  the  exclusive  use 
of  such  cattle  used  in  transit  and  at  points  of  destination,  shall  be  disinfected  in  the 
following  manner :  Remove  all  litter  and  manure.  This  litter  and  manure  may  be  disin- 
fected by  mixing  It  with  lime  or  saturating  It  with  a  5  per  cent  solution  of  pure  carbolic 
add ;  or,  if  not  disinfected.  It  shall  be  stored  where  no  cattle  can  come  In  contact  with 
it  during  the  period  from  February  1  to  October  31,  inclusive,  of  each  year.  Wash  the 
cars  and  the  watering  and  feeding  troughs  with  water  until  clean.  Saturate  the  entire 
surface  of  the  cars,  including  the  inner  surface  of  the  car  doors,  and  the  fencing,  troughs, 
chutes,  and  floors  of  the  pens  with  a  mixture  made  of  li  pounds  of  lime  and  one-fourth 
pound  of  pure  carbolic  acid  to  each  gallon  of  water,  or  with  any  coal-tar  creosote  dip 
permitted  in  the  ofBcial  dipping  of  sheep  for  scabies,  provided  the  same  Is  used  at  one. 
fifth  the  maximum  dilution  (5  times  the  minimum  strength)  specified  for  dipping  sheep. 

(h)  Cars  which  have  carried  cattle  within  the  quarantined  area  of  any  State  or  Terri- 
tory shall  be  cleaned  and  disinfected  before  being  taken  to  any  point  In  another  State  or 
Territory  not  in  the  quarantined  area.  This  provision  shall  not  apply  to  cars  containing 
cattle  in  the  course  of  interstate  transportation  for  immediate  slaughter,  in  accordance 
with  these  regulations. 

(i)  The  regulations  relating  to  the  movement  of  cattle  of  the  quarantined  area  as  pre- 
scribed by  the  proper  State  officers  at  destination  shall  be  carefully  observed. 

Regulation  IS. — (a)  Cattle  not  of  the  quarantined  area  which  are  transported  interstate 
by  rail  through  the  quarantined  area  may  be  unloaded  therein  for  rest,  feed,  and  water 
into  properly  equipped  noninfectious  pens,  provided  such  pens  and  the  platforms,  chutes, 
and  alleyways  leading  thereto  are  constructed  and  maintained  in  accordance  with  the 
specifications  set  out  below. 

SPBCIFICATIONS   FOB   NONINFBCTIOD8   PRBIIISBS. 

(1)  The  outside  fences  inclosing  such  pens,  and  the  fences  on  either  side  of  the  alley- 
ways, chutes,  and  platforms  leading  thereto  shall  be  tight  board  fences  not  less  than 
6  feet  high  on  the  inside. 

(2)  If  such  pens,  alleyways,  chutes,  and  platforms  are  adjacent  to  pens,  alleyways, 
chutes,  and  platforms  for  cattle  of  the  quarantined  area,  there  shall  be  between  them  a 
space  not  less  than  10  feet  wide,  which  shall  be  inaccessible  to  cattle;  this  space  shall 
be  limited  on  one  side  by  the  6-foot  fence  required  by  specification  1,  and  on  the  other 
side  by  a  tight  board  fence  not  less  than  5  feet  high. 

(3)  If  such  pens,  alleyways,  chutes,  and  platforms  are  either  isolated  from  or  adja- 
cent to  other  pens,  alleyways,  chutes,  or  platforms  there  shall  be  built  and  maintained 
on  all  sides  thereof,  to  which  cattle  of  the  vicinity  might  otherwise  have  access,  a  cattle- 
proof  fence  not  less  than  5  feet  high  and  not  less  than  15  feet  from  the  6-foot  fence  re- 
quired by  specification  1. 

(4)  The  only  means  of  egress  from  such  pens  shall  be  by  way  of  the  alleyways, 
chutes,  and  platforms  inclosed  by  6-foot  fences  as  required  by  specification  1  to  cars  for 
reforwarding,  and  under  no  circumstances  shall  there  exist  any  connection  between  such 
pens  and  the  pens  for  cattle  of  the  quarantined  area,  or  other  adjacent  premises. 

(5)  Such  noninfectious  premises  shall  be  so  located,  or  such  drainage  facilities  shall 
be  provided  therefor,  that  water  from  the  surrounding  area  will  not  flow  onto  or 
through  them. 

(6)  Such  pens  shall  be  marked  by  a  conspicuous  sign  bearing  the  words  *' noninfec- 
tious PENS  **  In  letters  not  less  than  10  Inches  In  height. 

(b)  Cattle  infested  with  the  Margaropus  annulatus,  or  southern  cattle  tick,  disseminate 
the  contagion  of  splenetic,  southern,  or  Texas  fever;  therefore  cattle  not  of  the  quar- 
antined area  which  are  infested  with  the  Margaropus  annulatus  ticks  shall  be  considered 
as  Infected  cattle  and  shall  be  subject  to  the  regulations  governing  the  interstate  move- 
ment of  cattle  of  the  quarantined  area. 

Regulation  16. — Stock-yard  companies  receiving  interstate  shipments  of  cattle  infested 
with  the  said  ticks  shall  place  the  said  cattle  in  the  pens  set  aside  for  the  use  of  cattle 
of  the  quarantined  area,  and  transportation  companies  are  required  to  clean  and  disin- 
fect, in  accordance  with  the  requirements  of  these  regulations,  all  cars  and  boats  used 
in  interstate  transportation  which  have  contained  the  Infected  cattle. 

Regulation  11. — Cattle  of  the  quarantined  area,  or  other  cattle  infested  with  ticks, 
which  have  been  properly  dipped  In  Beaumont  crude  petroleum,  or  otherwise  treated  in  a 
manner  approved  by  the  Secretary  of  Agriculture,  under  the  supervision  of  an  inspector 
of  the  Bureau  of  Animal  Industry,  and  which  have  been  examined  and  certified  to  be 
free  of  infection  by  the  said  inspector,  may  be  shipped  interstate  at  any  time,  subject 
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only  to  such  restrictloiis  as  may  be  Imposed  by  State,  Territorial,  or  District  officers  at 
points  of  destination :  Provided,  That  when  cattle  are  to  be  dipped,  as  specified  herein, 
they  shall,  within  six  hours  immediately  prior  to  dipping,  be  given  an  opportunity  to 
drink  sufficient  water  to  quench  their  thirst.  Shipments  of  cattle  that  have  been  dipped 
or  treated  as  herein  provided  shall  be  forwarded  in  clean,  disinfected  cars,  shall  be  ac- 
companied by  certificates  of  dipping  or  treatment  Issued  by  the  inspector  superrlsing  the 
same,  and  shall  not  be  driven  through  the  quarantined  area  or  be  unloaded  therein, 
except  at  such  points  as  may  be  designated  in  the  rules  of  the  Secretary  of  Agriculture. 

The  interstate  movement  of  horses  and  mules  infested  with  ticks  {Margaropus  annu- 
latua)  may  be  made  only  In  accordance  with  the  regulations  and  rule  governing  the  inter- 
state movement  of  tick-infested  cattle. 

Regulation  18. — Before  accepting  or  moving  an  interstate  shipment  of  cattle  to  a  point 
not  in  the  quarantined  area  from  that  portion  of  the  quarantined  area  from  which  under 
the  rules  of  the  Secretary  of  Agriculture  cattle  may  be  shipped  after  inspection  for  pur- 
poses other  than  immediate  slaughter,  transportation  companies  shall  secure  a  signed 
statement  from  each  owner  or  consignor  of  said  cattle,  showing  the  purpose  for  which  the 
cattle  are  shipped.     In  every  case  this  statement  shall  accompany  the  waybills. 

Amendment  No.  2  to  B.  A.  I.  Order  No.  143  Is  hereby  revoked,  to  take  eflTect  upon 
April  1,  1908. 

Done  at  Washington  this  seventeenth  day  of  March,  1908. 

Witness  my  band  and  the  seal  of  the  Department  of  Agriculture. 

[SBAii.]  James  Wilson,  Secretary  of  Agriculture. 


Ambndmbnt  1  to  B.  a.  L.  Obdbb  145. 

Amendment  1  to  Bule  2,  Be  vision  1. — To  Prevent  the  Spread  of  Scabies  in 
Cattle  (Amendment  effective  on  and  after  March  1,  1908). 

U.  S.  l!>EPABTMBNT  OF  AOBICULTUBB,   OFFICE  OF  THE  SECBETABT. 

The  fact  has  been  determined  by  the  Secretary  of  Agriculture,  and  notice  is  hereby 
given,  that  the  contagious  disease  known  as  scabies  is  not  now  known  to  exist,  or  exists 
to  a  slight  extent  only,  among  cattle  In  the  counties  of  Norton,  Phillips,  Graham,  and 
Rooks,  in  the  State  of  Kansas,  quarantined  by  Rule  2,  Revision  1,  dated  March  22,  1907, 
and  effective  April  15,  1»07. 

Now,  therefore,  I,  James  Wilson,  Sbcbbtabt  of  Agbicdltdbb,  under  authority  of  law, 
do  hereby  amend  said  Rule  2,  Revision  1,  to  prevent  the  spread  of  scabies  In  cattle,  in  the 
following  particulars,  to  wit: 

That  part  of  said  rule  which  limits  the  quarantined  portion  of  the  State  of  Kansas  is 
amended  to  read  as  follows :  That  part  of  the  State  of  Kansas  lying  west  of  the  western 
boundaries  of  the  counties  of  Norton,  Graham,  Russell,  Barton,  Stafford,  Pratt,  and 
Barber  and  south  of  the  southern  boundaries  of  the  counties  of  Graham  and  Rooks. 

The  effect  of  this  order  is  to  release  from  quarantine  on  account  of  scabies  in  cattle 
the  counties  of  Norton,  Phillips,  Graham,  and  Rooks. 

Done  at  Washington  this  eleventh  day  of  February,  1908. 

Witness  my  hand  and  the  seal  of  the  Department  of  Agriculture. 

[SEAL.]  Jambs  Wilson,  Secretary  of  Agriculture. 


Amendment  2  to  B.  A.  I.  Obdeb  145. 

Amendment  2  to  Bule  2,  Bevision  1. — ^To  Prevent  the  Spread  of  Scabies  in 
Cattle  (Amendment  Effective  on  and  after  May  1,  1908). 

U.  S.  Depabtment  of  Agbiccltdbe,  Office  of  the  Secbetabt. 

The  fact  has  been  determined  by  the  Secretary  of  Agriculture,  and  notice  is  hereby 
given,  that  the  contagious  disease  known  as  scabies  Is  not  now  known  to  exist,  or  exists 
to  a  slight  extent  only,  among  cattle  in  certain  counties  of  the  State  of  Nebraska,  quar- 
antined by  Rule  2,  Revision  1,  dated  March  22,  1907,  and  effective  April  15,  1907. 

Now,  therefore,  I,  James  Wilson,  Secbetabt  of  Agbicultube,  under  authority  of 
law,  do  hereby  amend  said  Rule  2,  Revision  1,  to  prevent  the  spread  of  scabies  In  cattle, 
in  the  following  particulars,  to  wit : 

That  part  of  said  rule  which  quarantines  the  State  of  Nebraska  Is  amended  to  read 
as  follows : 
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**That  part  of  the  State  of  Nebraska  lying  weat  and  north  of  the  following-described 
line  Is  quarantined :  Beginning  on  the  State  line  at  the  northwest  corner  of  Knox 
County ;  thence  south  along  the  western  boundaries  of  Knox,  Antelope,  and  Boone  coun- 
ties to  the  northeast  comer  of  Greeley  County ;  thence  west  along  the  northern  bound- 
aries of  Greeley  and  Valley  counties  to  the  northwest  comer  of  Valley  County ;  thence 
southerly  along  the  western  boundaries  of  Valley  and  Sherman  counties  to  the  south- 
west corner  of  Sherman  County;  thence  west  and  south  along  the  northern  and  west- 
ern boundaries  of  Buffalo  County  to  the  southwest  corner  thereof;  thence  west  along 
the  northern  boundaries  of  Phelps,  Gosper,  and  Frontier  counties  to  the  northwest  cor- 
ner of  Frontier  County ;  thence  south  along  the  western  boundaries  of  Frontier  and 
Redwillow  counties  to  the  southwest  comer  of  Redwillow  County  at  the  State  line." 

The  effect  of  this  order  is  to  release  from  quarantine  on  account  of  scabies  in  cattle 
the  counties  of  Knox,  Cedar,  Dixon,  Dakota,  Thurston,  Wayne,  Pierce,  Antelope,  Boone, 
Madison,  Stanton,  Cuming,  Burt,  Washington,  Dodge,  Colfax,  Platte,  Greeley,  Valley, 
Sherman,  Howard,  Nance,  Merrick,  Polk,  Butler,  Saunders,  Douglas,  Sarpy,  Cass,  Otoe, 
Lancaster,  Seward,  York,  Hamilton,  Hall,  Buffalo,  Frontier,  Gosper,  Phelps,  Kearney, 
Adams,  Clay,  Fillmore,  Saline,  Gage,  Johnson,  Nemaha,  Richardson,  Pawnee,  Jefferson, 
Thayer,  Nuckolls,  Webster,  Franklin,  Harlan,  Furnas,  and  Redwillow. 

Done  at  Washington  this  first  day  of  April,  1008.  ^ 

Witness  my  hand  and  the  seal  of  the  Department  of  Agriculture. 

[SBAL.]  Jahis  Wilson,  Secretary  of  Agriculture, 


Ambndmbnt  2  to  B.  a.  I.  Order  146. 

Amendment  2  to  Bale  3,  Bevision  1. — ^To  Prevent  the  Spread  of  Scabies  in 
Sheep  (Amendment  Effeotlye  on  and  after  September  16,  1908). 

U.  S.  Department  of  Agriculture,  Office  of  the  Secretary. 

The  fact  has  been  determined  by  the  Secretary  of  Agriculture,  and  notice  is  hereby 
given,  that  the  contagious  and  communicable  disease  known  as  scabies  is  not  now  known 
to  exist,  or  exists  to  a  slight  extent  only,  among  sheep  in  the  States  of  Kansas  and  Ne- 
braska, that  portion  of  North  Dakota  lying  north  and  east  of  the  Missouri  River,  and  that 
portion  of  South  Dakota  lying  east  of  the  Missouri  River,  the  entire  area  of  which  States 
Is  now  quarantined  by  Rule  3,  Revision  1,  dated  March  22,  1907,  and  effective  April  15, 
1907. 

Now,  therefore,  I,  Jambs  Wilson,  Secretary  of  Agriculture,  do  hereby  remove  and 
revoke  the  quarantine  placed  by  Rule  3,  Revision  1,  upon  the  following  area,  to  wit : 

The  States  of  Kansas  and  Nebraska,  that  portion  of  North  Dakota  lying  north  and  east 
of  the  Missouri  River,  and  that  portion  of  South  Dakota  lying  east  of  the  Missouri  River. 

Done  at  Washington  this  second  day  of  September,  1908. 

Witness  my  hand  and  the  seal  of  the  Department  of  Agriculture. 

[SBAL.]  Jambs  Wilson,  Secretary  of  A4friculture. 


Amendment  1  to  B.  A.  I.  Order  147. 

Amendment  to  Begulations  Prescribed  in  Begard  to  Benovated  Butter  in 
Accordance  with  the  Act  of  Congrress  Approved  May  9,  1902;  Amending: 
Be^ulation  15  in  Begard  to  Labeling  Benovated  Butter  (Effective  on  and 
after  October  1,  1908). 

U.  S.  Department  op  Agricdlturb,  Office  of  the  Sbcrbtart^ 

Washington,  D.  C,  September  SO,  1906. 
The  following  regulation,  amending  and  superseding  Regulation  15  of  Bureau  of  Animal 
Industry  Order  147,  dated  July  11.  1907,  and  Internal  Revenue  Regulations  9,  Revised 
July,  1007,  has  been  issued  Jointly  by  the  Secretary  of  the  Treasury  and  the  Secretary 
of  Agriculture,  effective  on  and  after  October  1,  1908. 

W.  M.  Hays, 
Actinff  Secretary  of  Agriculture. 


Regulation  15. — Whenever  any  manufacturer's  package  of  renovated  butter  Is  empty  It 
shall  be  the  duty  of  the  person  who  removes  the  contents  thereof  to  destroy  utterly  the 
tax-paid  stamp  on  such  empty  package.  Any  person  having  in  his  possession  empty  reno- 
vated butter  packages  the  tax-paid  stamps  on  which  have  not  been  destroyed  will  be  liable, 
to  a  heavy  penalty. 
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Original  packages  of  renoTated  butter  for  export  only  may  be  covered  with  cloth,  Jute, 
or  burlap,  provided  that  there  be  stenciled  on  the  covering  of  the  package,  in  black  letters 
on  a  white  background,  the  words  "  bbnovated  buttbb  **  in  one  or  two  lines,  in  full-faced 
gothic  letters  not  less  than  1  inch  square.  The  words  '*  fob  bxpobt  only  ''  must  appear 
in  one  line  1  inch  below  the  words  **  benovatbo  buttbb,"  in  full-faced  gothic  letters  not 
less  than  three-eighths  of  an  inch  square.  These  markings  are  to  be  the  only  markings 
on  one  side  or  surface  of  the  package. 

Where  possible,  inspection  will  be  made  before  the  outer  covering  is  put  on  the  pack- 
ages. If,  however,  inspection  be  necessary  after  the  outer  coverings  have  been  placed 
on  the  packages,  the  exporter  or  his  agent  will  be  required  to  remove  the  outer  covering 
from  any  or  all  packages  designated  by  the  inspector. 

Nothing  in  this  regulation  shall  be  deemed  to  change  or  dispense  with  the  requirement 
of  Regulation  25  hereof  in  any  way. 

Approved : 

L.   A.   COOLIDGB, 

Acting  Secretary  of  the  Treasury. 
W.  M.  Hats, 

Acting  Secretary  of  Agriculture. 
Washington,  D.  C,  September  U,  1906. 


B.  A.  I.  Obdbb  150. 

Be^ulatlons  Qovemingr  the  Meat  Inspection  of  the  XJnited  States  Department 

of  Afirriculture. 

n.  S.  Dbpabtiibnt  or  Aobicultubb,  Officb  of  thb  Secbbtabt, 

Washington,  D.  C,  ApHl  1,  1908. 

For  the  purpose  oiT  preventing  the  use  in  Interstate  or  foreign  commerce  of  meat  and 
meat  food  products  which  are  unsound,  unhealthful,  unwholesome,  or  otherwise  unfit 
for  human  food,  under  the  authority  conferred  upon  the  Secretary  of  Agriculture  by  the 
provisions  of  the  act  of  Congress  approved  June  30,  1906  (34  Stat.,  674),  the  following 
regulations  are  hereby  prescribed  for  the  inspection,  relnspection,  examination,  super- 
vision, disposition,  and  method  and  manner  of  handling  live  cattle,  sheep,  swine,  and 
goats,  and  the  carcasses  and  meat  food  products  of  cattle,  sheep,  swine,  and  goats,  for 
the  sanitation  of  the  establishments  at  which  inspection  is  maintained,  and  for  the 
transportation  of  meat  and  meat  food  products  from  one  State  or  Territory  or  the  Dis- 
trict of  Columbia  to  any  other  State  or  Territory  or  the  District  of  Columbia  or  to  any 
place  under  the  Jurisdiction  of  the  United  States  or  to  any  foreign  country. 

These  regulations,  which  for  purposes  of  identification  are  designated  as  B.  A.  I. 
Order  150,  supersede  B.  A.  I.  Order  137,  dated  July  25,  1906,  and  all  amendments 
thereto,  and  shall  become  and  be  eflTective  at  once. 

Jambs  Wilson,  Secretary  of  Agriculture. 


Regulation  1.  Scopb  of  Inspection. 

Section  1.  All  slaughtering,  packing,  meat  canning,  salting,  rendering,  or  similar  es- 
tablishments, except  as  hereinafter  provided,  the  meat  or  meat  food  products  of  which, 
in  whole  or  In  part,  enter  into  interstate  or  foreign  commerce,  shall  have  inspection 
under  these  regulations.  The  Secretary  of  Agriculture  may  exempt  from  inspection 
establishments  operated  by  farmers,  retail  butchers,  or  retail  dealers  supplying  their 
customers,  but  In  the  absence  of  such  exemption  inspection  Is  required. 

Section  2.  Branch  houses  of  official  establishments,  when  such  branch  houses  kre 
engaged  in  interstate  or  foreign  commerce  and  slaughter  animals  or  process  meat,  shall 
be  considered  a  part  of  the  parent  house,  and  products  received  into  such  branch  houses 
or  sent  from  them  shall  be  subject  to  these  regulations,  and  inspection  shall  be  main- 
tained therein. 

Regulation  2.  Organization  of  Fobce. 

Section  1.  Paragraph  1.  All  permanent  employees  of  the  Department  of  Agriculture 
engaged  In  the  work  of  meat  Inspection  are  appointed  upon  certification  of  the  Civil 
Service  Commission  that  they  have  passed  the  examination  prescribed  by  that  Com- 
mission. Promotions  In  all  classes  are  made  on  the  basis  of  efficiency,  deportment, 
and  length  of  service.     Such  employees  Include : 

Paragraph  2.  Inspectors  in  charge. — These  are  Inspectors  assigned  by  the  Bureau  of 
Animal    Industry   to   supervise   official   work   at  each    official   station.     Such   employees 
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report  directly  to  the  Chief  of  the  Bureau  of  ADimai  Industry  aud  are  cboseD  by  reaBon 
of  their  fltness  for  reaponsibillty  as  determined  by  their  records  in  the  service.  At 
stations  where  slaughtering  is  conducted,  only  veterinary  inspectors  are  placed  in  charge. 

Paragraph  S.  Veterinary  in»peciora. — All  applicants  examined  for  these  positions  must 
be  graduates  of  recognised  veterinary  colleges  having  a  course  of  not  less  than  three 
years  leading  to  the  degree.  All  final  ante-mortem  and  post-mortem  examinations  are 
conducted  by  veterinarians.  At  some  stations  the  veterinarians  are  assisted  in  making 
preliminary  examinations  by  trained  laymen  known  as  inspectors'  assistants. 

Paragraph  4.  Traveling  veterinary  inspectora. — To  observe  the  conditions  of  sanitation 
of  the  establishments  at  the  various  stations,  note  the  processes  of  ante-mortem  and  post- 
mortem inspection,  confer  with  and  instruct  inspectors  regarding  it,  with  a  view  to  a 
uniform  system  throughout  the  country,  and  to  report  these  matters  to  the  Washington 
oflice,  constitute  the  principal  duties  of  these  employees. 

Paragraph  5.  Laboratory  intpectora. — These  employees  possess  technical  training  in 
microscopical  and  chemical  examination  of  meat  food  products,  and  their  inspections  are 
conducted  in  laboratories  located  at  various  slaughtering  centers.  Pathological  labora- 
tories are  also  maintained,  to  which  diseased  specimens  may  be  sent  when  necessary  for 
diagnosis. 

Paragraph  6.  Meat  inspectors. — These  employees  are  laymen,  experienced  in  the  curing, 
canning,  packing,  or  otherwise  preparing  of  meat ;  they  supervise  that  work  and  the  use 
of  permitted  preservatives  described  in  Regulation  22. 

Paragraph  7.  Traveling  meat  inspectors. — These  employees  perform  a  service  similar  to 
that  required  of  traveling  veterinary  inspectors,  but  along  the  line  of  the  preparation 
and  handling  of  meat  products. 

Paragraph  8.  Inspectors'  assistants, — These  employees  are  laymen,  who  are  first  as- 
signed to  routine  duties  and  are  promoted  through  examination  to  higher  duties,  soch 
as  assisting  in  conducting  ante-mortem  and  post-mortem  examinations. 

Paragraph  9.  Patrolmen. — Patrolmen  are  employed  to  patrol  the  establishments  at 
night,  to  oversee  the  receipts  and  shipments  of  meat,  and  to  observe  any  operations  con- 
ducted at  night.  They  consist  of  veterinarians,  inspectors'  assistants,  or  meat  inspectors, 
according  to  the  character  of  the  work  where  assigned. 

Paragraph  10.  Skilled  laborers. — These  employees  supervise  the  marking  of  meat  and 
meat  containers,  and  perform  similar  work.  They  are  eligible  for  promotion  only  through 
examination. 

Regulation  3.  Intbrprbtation  and  Definition  op  Words  and  Terms. 

Wherever  in  these  regulations  the  following  words,  names,  or  terms  are  used  they 
shall  be  construed  as  follows : 

Section  1.  Official  establishment. — This  term  shall  mean  ^any  slaughtering,  meat-can- 
ning, salting,  rendering,  or  similar  establishment  at  which  inspection  Is  mantained  under 
the  meat-inspection  law  approved  June  30,  1906  (34  Stat.,  674). 

Section  2.  Inspectors  and  Department  employees. — These  terms  shall  mean,  respec- 
tively, inspectors  and  employees  of  the  Bureau  of  Animal  Industry. 

Section  3.  *' Inspected  and  Passed." — This  phrase,  or  any  authorised  abbreviation 
thereof,  shall  mean  that  the  carcasses,  parts  of  carcasses,  meat,  and  meat  food  products 
so  marked  have  been  inspected  and  passed  for  food  under  these  regulations. 

Section  4.  Rendered  into  lard  or  tallow. — ^This  phrase  shall  mean  that  the  car- 
casses, parts  of  carcasses,  meat,  and  meat  food  products  so  designated  are  allowed  to  be 
made  into  edible  lard  or  edible  tallow. 

Section  5.  "  U.  8.  Inspected  and  Condemned." — This  phrase  shall  mean  that  the  car- 
casses, parts  of  carcasses,  meat,  and  meat  food  products  so  marked  are  unfit  for  food 
and  shall  be  destroyed  for  food  purposes. 

Section  6.  Carcass. — This  word  shall  apply  to  the  carcass  of  an  animal  that  has 
been  killed  under  these  regulations  and  shall  include  all  parts  which  are  to  be  used  for 
fo&d. 

Section  7.  Primal  parts  of  carcasses. — This  phrase  shall  mean  the  usual  sections  or 
cuts  of  the  dressed  carcass  commonly  known  In  the  trade,  such  as  sides,  quarters,  shoul- 
ders, hams,  backs,  bellies,  etc.,  and  beef  tongues,  beef  livers,  and  beef  tails,  before  they 
have  been  cut,  shredded,  or  otherwise  subdivided  preliminary  to  use  In  the  manufacture 
of  meat  food  products. 

Section  8.  Meat  food  products. — Paragraph  1.  A  meat  food  product,  within  the  mean- 
ing of  the  meat-Inspection  act  and  of  these  regulations,  is  considered  to  be  any  article 
of  food  intended  for  human  use  which  is  derived  or  prepared  In  whole  or  in  part  from 
any  edible  portion  of  the  carcass  of  cattle,  sheep,  swine,  or  goats,  if  the  said  edible 
portion  so  used  is  a  considerable  and  definite  portion  of  the  finished  food. 

Paragraph  2.  MiiPture. — A  mixture  of  which  meat  is  an  ingredient  will  not  be  consid- 
ered a  meat  food  product  unless  the  meat  contained  therein  is  a  definite  and  consider- 
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able  portion  of  the  said  mixture.  But  where  such  mixture  is  prepared  in  a  part  of  an 
official  establishment,  the  sanitation  of  that  part  of  the  establishment  will  be  super- 
vised by  the  Department,  and  the  meat  or  meat  food  product  will  be  inspected  before  it 
enters  the  said  mixture.  The  mixture  shall  not  bear-  the  meat- inspection  legend  or  any 
simulation  thereof.  If  any  reference  is  made  to  Federal  Inspection  it  shall  be  in  the 
following  form :  *'  The  meat  contained  herein  has  been  Inspected  and  passed  at  an  estab- 
lishment where  Federal  inspection  Is  maintained."  Mixtures  such  as  mince-meat,  soups, 
etc.,  which  come  under  this  description  and  which  are  not  officially  labeled,  are  allowed 
In  Interstate  and  foreign  commerce  without  further  inspection,  and  without  certificates, 
subject  to  the  provisions  and  requirements  of  the  Food  and  Drugs  Act  of  June  30,  1906, 
and  the  regulations  made  thereunder. 

Sbction  9.  Medical  meat  products. — Products  such  as  meat  Juice,  meat  extract,  etc., 
which  are  intended  only  for  medicinal  purposes  and  are  advertised  only  to  the  medical 
profession,  are  not  considered  meat  food  products  within  the  meaning  of  this  order. 

Section  10.  VUiegar. — The  word  vinegar,  as  used  herein,  shall  mean  elder  vinegar,  wine 
vinegar,  malt  vinegar,  sugar  vinegar,  glucose  vinegar,  or  spirit  vinegar. 

Rbgdlation  4.  Inspection  ob  Exemption. 

Section  1.  The  proprietor  or  operator  of  each  slaughtering,  packing,  meat-canning,  ren- 
dering, or  similar  establishment  engaged  in  the  slaughtering  of  cattle,  sheep,  swine,  or 
goats,  or  In  the  packing,  canning,  or  other  preparation  of  any  meat  food  product  for  Inter- 
state or  foreign  commerce,  shall  make  application  to  the  Secretary  of  Agriculture  for 
Inspection  or  for  exemption  from  inspection,  except  in  cases  where  Inspection  or  exemp- 
tion Is  already  in  effect.  In  case  of  change  of  ownership  or  change  of  location  of  an  estab- 
lishment already  having  inspection,  a  new  application  shall  be  made.  Exemption  under 
the  law  can  be  given  only  to  establishments  operated  by  retail  butchers  and  retail  dealers. 
Such  application  shall  be  in  writing  addressed  to  the  Secretary  of  Agriculture,  Washing- 
ton, D.  C,  shall  state  the  location  of  the  establishment,  and  shall  be  made  on  blanks 
which  will  be  furnished  by  the  Chief  of  the  Bureau  of  Animal  Industry  upon  request. 

Section  2.  Inspection  shall  not  be  begun  if  an  establishment  Is  not  in  a  sanitary  con- 
dition, nor  unless  the  establishment  provides  and  guarantees  to  maintain  adequate  facil- 
ities for  conducting  such  Inspection. 

Section  3.  If  in  the  Judgment  of  the  Secretary  of  Agriculture  the  retail  butcher  or 
retail  dealer  who  Is  operating  an  establishment  and  engaged  in  supplying  his  customers 
through  the  medium  of  interstate  or  foreign  commerce  Is  entitled  to  exemption  from  Fed- 
eral inspection,  a  numbered  certificate  of  exemption  will  be  furnished  to  the  applicant  for 
use  with  transportation  companies  and  other  companies  and  persons  in  securing  the  move- 
ment of  his  products.  If  an  establishment,  Including  both  market  and  slaughterhouse  of 
such  retail  butcher  or  dealer.  Is  not  in  a  sanitary  condition  a  certificate  of  exemption  will 
not  be  Issued. 

Section  4.  Exempted  establishments  shall  be  open  to  the  inspectors  of  the  Bureau  of 
Animal  Industry,  shall  be  maintained  In  a  clean  condition,  and  shall  conform  to  the  same 
regulations  as  govern  official  establishments  in  regard  to  labeling,  dyes,  chemicals,  and 
preservatives,  and  unsound,  unwholesome,  and  unfit  meat. 

Regulation  5.  Official  Numbeb. 

Section  1.  Paragraph  1.  When  inspection  is  established  the  Secretary  of  Agriculture 
will  give  the  establishment  a  number,  and  this  number  shall  be  used  to  mark  the  meat 
and  meat  food  products  of  the  establishment  as  hereafter  prescribed. 

Paragraph  t.  Two  or  more  official  establishments  under  the  same  ownership  or  control 
may  use  the  same  establishment  number,  provided  a  serial  letter  Is  added  In  each  case  to 
designate  the  establishment  and  to  enable  Its  product  to  be  Identified. 

Paragraph  3,  Persons,  firms,  or  corporations  owning  subsidiary  companies  having  legal 
entity  may  use  the  names  of  such  companies,  provided  application  has  been  made  for 
Inspection  and  It  has  been  granted,  the  Inspection  legend  In  such  case  to  bear  the  official 
establishment  number  of  the  parent  firm  or  corporation. 

Paragraph  4.  Each  official  establishment  must  be  separate  and  distinct  from  any  other 
establishment  or  department  In  which  animal  products  are  handled  at  which  Inspection 
Is  not  maintained.  When  two  or  more  companies  prepare  their  products  In  the  same 
official  establishment  they  must  obtain  inspection  under  the  same  number.  The  name  of 
the  distributer  may  appear  upon  the  label. 

Regulation  6.  Assignment  of  Inspectors,  etc. 

Section  1.  The  Chief  of  the  Bureau  of  Animal  Industry  will  designate  an  Inspector  to 
take  charge  of  the  Inspection  at  each  official  establishment,  and  will  assign  to  said 
Inspector  such  assistants  as  may  be  necessary. 
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Section  2.  For  the  purpose  of  enforcing  the  law  and  regulations  all  employees  of  the 
Bureau  of  Animal  Industry  shall  have  access  at  all  times,  by  day  or  night,  whether  the 
establishment  be  operated  or  not,  to  eyery  part  of  the  establishment. 

Sbction  3.  Each  employee  of  the  Bureau  of  Animal  Industry  working  under  these 
regulations  will  be  furnished  with  a  numbered  badge,  which  he  sliall  wear  oyer  the  left 
breast  on  the  outer  clothing  while  in  the  performance  of  his  oflicial  duties,  and  which 
shall  not  be  allowed  to  leaye  his  possession.  This  oCElcial  badge  shall  be  sufficient  identifi- 
cation to  entitle  htm  to  admittance  at  all  regular  entrances  and  to  all  parts  of  the  estab- 
lishment and  premises. 

Section  4,  Office  room,  inclnding  light  and  heat,  shall  be  provided  by  proprietors  of 
establishments,  rent  free,  for  the  exclusive  use,  for  official  purposes,  of  the  inspector  and 
other  employees  of  the  Department  assigned  thereto.  The  room  or  rooms  set  apart  for 
this  purpose  must  be  properly  ventilated,  conveniently  located,  and  provided  with  lockers 
suitable  for  the  protection  and  storage  of  such  supplies  as  may  be  required;  all  to  meet 
the  approval  of  the  inspector  in  cliarge. 

Rbqdlation  7.  All  Cabcassbs  and  Pboducts  Inspected. 

Section  1.  All  cattle,  sheep,  swine,  or  goats  slaughtered  at  an  official  establishment, 
and  all  meat  and  meat  food  products  prepared  therein,  shall  be  inspected,  handled,  pre- 
pared, and  marked  as  required  by  these  regulations. 

Reoclation  8.  Notice  of  Daily  Operations,  etc. 

Section  1.  The  manager  of  each  official  establishment  shall  inform  the  inspector  in 
charge,  or  his  assistant,  when  work  has  been  concluded  for  the  day,  and  of  the  day  and 
hour  when  work  will  be  resumed.  Under  no  circumstances  shall  any  department  of  an 
establishment  be  operated  except  under  the  supervision  of  an  employee  of  the  Bureau  of 
Animal  Industry.  All  slaughtering  of  animals  and  the  preparation  of  meat  and  meat 
food  products  shall  be  done  within  reasonable  hours,  and  with  reasonable  speed,  the 
facilities  of  the  establishment  being  considered. 

Section  2.  Where  one  inspector  is  detailed  to  conduct  the  work  at  two  or  more  small 
establishments  where  few  animals  are  slanghtered  or  where  but  a  small  quantity  of  meat 
or  meat  food  products  is  prepared,  the  inspector  in  charge  may  designate  the  hours  for 
work. 

Section  3.  No  work  shall  be  performed  at  official  establishments  during  any  day  on 
which  such  work  is  prohibited  by  the  law  of  the  State  or  Territory  in  which  the  estab- 
lishment is  located.  However,  the  Department  will  require  that  It  be  judicially  deter- 
mined that  such  work  is  prohibited  by  the  State  law. 

Regulation  9.  Bribery. 

Section  1.  It  Is  a  felony,  punishable  by  fine  and  Imprisonment,  for  any  person,  firm, 
or  corporation  to  give,  pay,  or  offer,  directly  or  Indirectly,  to  any  Department  employee 
authorized  to  perform  any  duty  under  these  regulations  any  money  or  other  thing  of 
value  with  intent  to  influence  said  employee  in  the  discharge  of  his  duty  under  theae 
regulations.  It  Is  also  a  felony,  punishable  by  fine  and  imprisonment,  for  any  Depart- 
ment employee  engaged  In  the  performance  of  duty  under  these  regulations  to  receive  or 
accept  from  any  person,  firm,  or  corporation  engaged  In  interstate  or  foreign  commerce 
any  gift,  money,  or  other  thing  of  value  given  with  any  purpose  or  Intent  whatsoever. 

Regulation  10.  Sanitation. 

Section  1.  After  the  receipt  of  an  application  for  Inspection  or  exemption  an  exami- 
nation of  the  establishment  and  premises  will  be  made  and  the  requirements  for  sanita- 
tion and  the  necessary  facilities  for  Inspection  will  be  specified. 

Srction  2.  I*1ans  and  specifications,  in  duplicate,  of  plants  for  which  application  for 
Inspection  is  made,  also  of  new  plants  and  plants  to  be  remodeled,  should  be  submitted 
to  the  Secretary  of  Agriculture. 

Section  3.  Official  establishments  and  establishments  to  which  certificates  of  exemp- 
tion have  been  issued  shall  be  suitably  lighted  and  ventilated  and  maintained  in  a 
sanitary  condition,  and  shall  be  provided  with  efficient  drainage,  having  properly  trapped 
or  other  approved  sewer  connections.  Rooms  In  which  inspection  is  carried  on  shall, 
by  heating  or  other  means,  be  kept  reasonably  free  from  steam  and  other  vapors.  In 
order  that  proper  inspection  can  be  made.  All  work  in  such  establishments  shall  be 
performed  in  a  cleanly  and  sanitary  manner. 

Section  4.  Ceilings,  wails,  pillars,  partitions,  etc.,  shall  be  kept  In  a  sanitary  condi- 
tion, and  when  necessary  they  shall  be  washed,  scraped,  painted,  or  otherwise  treated 
as  required.  Where  floors  or  other  parts  of  a  building,  or  tables  or  other  parts  of  the 
equipment,  are  so  old  or  in  such  poor  condition  that  they  can  not  be  readily  made  sani- 
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tary  they  shall  be  removed  and  replaced  by  suitable  materials.  All  floors  upon  which 
meats  are  piled  during  the  process  of  curing  shall  be  so  constructed  that  they  can  be 
kept  In  a  clean  and  sanitary  condition,  and  all  meat  piled  upon  floors  shall  be  suitably 
protected  from  trucks,  etc.  Walks  and  platforms  or  approaches  leading  into  establish- 
ments shall  be  kept  clean  to  prevent  tracking  dirt  into  the  same. 

Section  5.  All  trucks,  trays,  and  other  receptacles,  all  chutes,  platforms,  racks,  tables, 
etc.,  and  all  knives,  saws,  cleavers,  and  other  tools,  and  all  utensils,  machinery,  and 
vehicles  used  in  moving,  handling,  cutting,  chopping,  mixing,  canning,  or  other  processes 
shall  be  thoroughly  cleaned  before  using. 

Section  6.  Managers  of  establishments  must  require  employees  to  be  cleanly.  The 
aprons,  smocks,  or  other  outer  clothing  worn  by  employees  who  handle  meat  or  meat 
food  products  shall  be  of  a  material  that  Is  readily  cleansed  and  made  sanitary,  and 
only  clean  garments  shall  be  worn.  Persons  who  handle  meat  or  meat  food  products 
shall  be  required  to  keep  their  hands  clean,  and  they  shall  be  required  also  to  pay  par- 
ticular attention  to  the  cleanliness  of  their  boots  or  shoes. 

Section  7.  Persons  aflfected  with  tuberculosis  or  any  other  communicable  disease  shall 
not  be  employed  in  any  of  the  departments  of  establishments  where  carcasses  are  dressed, 
meat  is  handled,  or  meat  food  products  are  prepared;  and  any  employee  of  such  estab- 
lishment who  may  be  suspected  of  being  so  affected  shall  be  reported  by  the  inspector  in 
charge  to  the  manager  of  the  establishment  and  to  the  Chief  of  the  Bureau  of  Animal 
Industry. 

Section  8.  All  water-closets,  toilet  rooms,  and  dressing  rooms  shall  be  entirely  sepa- 
rated from  compartments  in  which  carcasses  are  dressed  or  meat  or  meat  food  products 
are  cured,  stored,  packed,  handled,  or  prepared.  Where  such  rooms  open  into  compart- 
ments in  which  meat  or  meat  food  products  are  handled  they  must,  when  this  is  con- 
sidered necessary,  be  provided  with  properly  ventilated  vestibules  and  with  automatically 
closing  doors.  They  shall  be  conveniently  located,  sufllcient  in  number,  ample  in  size, 
and  fitted  with  modern  lavatory  accommodations,  including  toilet  paper,  soap,  running 
hot  and  cold  water,  towels,  etc.  They  shall  be  properly  lighted,  suitably  ventilated,  and 
kept  in  a  sanitary  condition.  Convenient  and  sanitary  urinals  shall  be  provided ;  and 
washstands,  near  at  hand,  shall  also  be  provided. 

Section  9.  The  rooms  or  compartments  in  which  meat  or  meat  food  products  are  pre- 
pared, cured,  stored,  packed,  or  otherwise  handled  shall  be  free  from  odors  from  toilet 
rooms,  catch  basins,  casing  departments,  tank  rooms,  hide  cellars,  etc.,  and  shall  be  kept 
free  from  flies  and  other  vermin  by  screening,  or  other  methods.  All  rooms  or  compart- 
ments shall  be  provided  with  cuspidors  of  such  shape  as  not  readily  to  be  upset  and  of 
such  material  and  construction  as  to  be  readily  disinfected,  and  employees  who  expecto- 
rate shall  be  required  to  use  them. 

Section  10.  The  feeding  of  hogs  or  other  animals  on  the  refuse  of  slaughterhouses  shall 
not  be  permitted  on  the  premises  of  an  exempted  establishment  or  an  ofllcial  establish- 
ment, and  no  use  Incompatible  with  proper  sanitation  shall  be  made  of  any  part  of  the 
premises  on  which  such  establishment  Is  located.  All  yards,  fences,  pens,  chutes,  alleys, 
etc.,  belonging  to  the  premises  of  such  establishments,  whether  they  are  used  or  not,  shall 
be  maintained  in  a  sanitary  condition,  and  no  nuisance  shall  be  allowed  in  the  establish- 
ment or  on  its  premises. 

Section  11.  Butchers  who  dress  or  handle  diseased  carcasses  or  parts  shall  cleanse 
their  hands  of  all  grease  and  then  Immerse  them  In  a  prescribed  disinfectant  and  rinse 
them  in  clear  water  before  dressing  or  handling  healthy  carcasses.  All  butchers'  Imple- 
ments used  In  dressing  diseased  carcasses  shall  be  sterilized  either  in  boiling  water  or 
by  immersion  In  a  prescribed  disinfectant,  followed  by  rinsing  In  clear  water.  Facilities 
for  such  cleansing  and  disinfection,  approved  by  the  Inspector  in  charge,  shall  be  pro- 
vided by  the  establishment.  Separate  sanitary  trucks,  etc.,  which  shall  be  appropriately 
and  distinctly  marked,  shall  be  furnished  for  handling  diseased  carcasses  and  parts. 
Following  the  slaughter  of  any  animal  affected  with  an  Infectious  disease,  a  stop  shall 
be  made  until  the  implements  have  been  cleansed  and  disinfected,  unless  other  clean 
Implements  are  provided. 

Section  12.  Inspectors  are  required  to  furnish  their  own  Implements  for  use  in  dis- 
secting. Incising,  or  examining  diseased  carcasses  or  unsound  parts,  and  are  required  to 
use  the  same  means  for  disinfecting  Implements,  hands,  etc.,  that  are  prescribed  for  em- 
ployees of  the  establishment. 

Section  13.  Due  care  must  be  taken  to  prevent  meat  and  meat  food  products  from  fall- 
ing on  the  floor ;  and  In  the  event  of  their  having  so  fallen,  they  must  be  condemned  or 
the  soiled  portions  removed  and  condemned.  When  meat  or  meat  food  products  are  being 
emptied  into  tanks,  some  device,  such  as  a  metal  funnel,  must  be  used. 

Section  14.  Carcasses  shall  not  be  inflated  with  air  from  the  mouth  and  no  inflation 
of  carcasses  except  by  mechanical  means  shall  be  allowed.     Carcasses  shall  not  be  dressed 
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with  skewers,  knives,  etc.,  that  have  been  held  in  the  mouth.  Skewers  shali  be  cleaned 
before  being  used  again.  Spitting  on  whetstones  or  steels  when  sharpening  knives  sbail 
not  be  allowed. 

Sbction  15.  Only  good,  clean,  and  wholesome  water  and  ice  shall  be  used  in  the  prepa- 
ration of  carcasses,  parts,  meat,  or  meat  food  products.  Whenever  there  is  any  doubt 
regarding  the  sanitary  condition  of  the  water  supply,  notice  shall  be  sent  immediately  to 
the  Chief  of  the  Bureau  of  Animal  Industry. 

Section  16.  Wagons  or  cars  in  which  meat  or  meat  food  products  are  transported  shall 
be  kept  in  a  clean  and  sanitary  condition.  The  wagons  used  in  transporting  loose  meat 
between  official  establishments  shall  be  so  closed  and  covered  that  the  contents  shall  be 
kept  clean,  and  so  constructed  that  they  may,  when  necessary,  be  locked  and  sealed  with 
Government  seals,  which  seals  shall  be  affixed  and  broken  only  by  employees  of  the 
Department. 

Section  17.  Skins  and  hides  from  animals  condemned  for  tuberculosis  or  any  other  dis- 
ease infectious  to  man,  but  showing  no  outward  appearance  of  disease,  may  be  removed 
(except  as  provided  In  Regulation  13,  section  2)  for  tanning  or  other  uses  in  the  arts 
when  disinfected  as  follows :  Each  skin  and  hide  must  be  Immersed  for  not  less  than  five 
minutes  in  a  5  per  cent  solution  of  liquor  cresolls  compositus,  or  a  5  per  cent  solution  of 
carbolic  acid,  or  a  1  to  1,000  solution  of  bichlorid  of  mercury.  The  process  of  skinning 
and  dipping  must  be  conducted  entirely  in  the  retaining  room,  or  other  specially  prepared 
place,  approved  by  the  inspector  in  charge,  for  final  Inspection. 

Reoulation   11.  Antb-Mobtem    Examination   and   Inspection. 

Section  1.  An  ante-mortem  examination  and  inspection  shall  be  made  of  all  cattle, 
sheep,  swine,  and  goats  about  to  be  slaughtered  before  they  shall  be  allowed  to  be  killed 
in  an  official  establishment.  Satisfactory  facilities  for  conducting  said  inspection  and  for 
separating  and  holding  apart  from  passed  animals  those  marked  "  U.  S.  Suspect "  shall 
be  provided. 

Section  2.  All  animals  showing  symptoms  or  suspected  of  being  affected  with  any  dis- 
ease or  condition  which,  under  these  regulations,  would  probably  cause  their  condemna- 
tion in  whole  or  in  part  when  slaughtered  shall  be  marked  by  affixing  to  the  animal  a 
metal  tag  bearing  the  words  "  U.  S.  Suspect."  All  such  animals,  except  as  hereinafter 
provided,  shall  be  set  apart  and  slaughtered  separately  from  other  animals  at  an  official 
establishment. 

Section  3.  Animals  which  have  been  tagged  for  pregnancy  or  for  having  recently 
given  birth  to  young,  and  which  have  not  been  exposed  to  any  infectious  or  contagious 
disease,  and  vaccine  animals  with  unhealed  lesions  accompanied  by  fever  and  which  have 
not  been  exposed  to  any  other  infectious  or  contagious  disease,  arc  not  required  to  bo 
slaughtered,  but  before  any  such  animal  is  removed  the  tag  shall  be  detached  by  a  De- 
partment employee  and  returned  with  his  report  to  the  inspector  In  charge. 

Section  4.  If  any  pathological  condition  is  suspected  In  which  the  question  of  tem- 
perature is  important,  such  as  Texas  fever,  anthrax,  pneumonia,  blackleg,  or  septicemia, 
the  exact  temperature  should  be  taken.  Due  consideration,  however,  must  be  given  to  the 
fact  that  extremely  high  temperature  may  be  found  in  otherwise  normal  hogs  when  sub- 
jected to  exercise  or  excitement,  and  a  similar  condition  may  obtain  to  a  less  degree 
among  other  classes  of  animals. 

Section  5.  Animals  commonly  termed  "  downers,"  or  crippled  animals,  shall  be  tagged 
before  slaughter  as  provided  for  in  Regulation  17,  section  1,  for  the  purpose  of  identifi- 
cation at  the  time  of  slaughter,  and  shall  be  passed  upon  in  accordance  with  these  regu- 
lations. 

Regulation  12.  Post-Mobtem  Inspection  at  Time  of  Slaughter. 

Section  1.  A  careful  inspection  shall  be  made  of  all  animals  at  the  time  of  slaughter. 
The  head,  tongue,  tall,  thymus  gland,  and  all  viscera,  and  all  parts  and  blood  used  in  the 
preparation  of  meat  food  or  medical  products,  shall  be  retained  in  such  manner  as  to 
preserve  their  Identity  until  after  post-mortem  examination  has  been  completed,  in  order 
that  they  may  be  identified  in  case  of  condemnation  of  the  carcass.  Suitable  racks  or 
metal  receptacles  shall  be  provided  for  retaining  such  parts. 

Section  2.  Carcasses  and  parts  thereof  found  to  be  sound,  healthful,  wholesome,  and 
fit  for  human  food  shall  be  passed  and  marked  as  provided  in  these  regulations. 

Section  3.  Should  any  lesion  of  disease  or  other  condition  that  would  render  the  meat 
or  any  organ  unfit  for  food  purposes  be  found  on  post-mortem  examination,  the  carcass, 
part,  or  organ  shall  be  marked  Immediately  with  a  tag.  as  provided  in  Regulation  17, 
section  3.  Carcasses  which  have  been  so  marked  shall  not  be  washed  or  trimmed  unless 
such  washing  or  trimming  is  authorized  by  the  inspector. 
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Rbgulation  13.  Disposal  or  Diseased  Cabcassbs  and  Oboans. 

Section  1.  The  carcasses  or  parts  of  carcasses  of  all  animals  slaughtered  at  an  ofliclal 
establishment  and  found  at  time  of  slaughter  or  at  anj  subsequent  Inspection  to  be 
affected  with  any  of  the  diseases  or  conditions  named  below  shall  be  disposed  of  accord- 
ing to  the  section  of  this  regulation  pertaining  to  the  disease  or  condition.  It  is  to  be 
understood,  however,  that  owing  to  the  fact  that  It  is  Impracticable  to  formulate  rules 
covering  every  case,  and  to  designate  at  Just  what  stage  a  process  becomes  loathsome  or 
a  disease  noxious,  the  decision  as  to  the  disposal  of  all  carcasses,  parts,  or  organs  not 
specifically  covered  by  these  regulations  shall  be  left  to  the  veterinary  inspector  in  charge. 

Sbction  2.  All  carcasses  showing  lesions  of  anthrax  or  charbon,  regardless  of  the 
extent  of  the  disease,  and  Including  the  hide,  hoofs,  horns,  viscera,  fat,  blood,  and  all 
other  portions  of  the  animal,  shall  be  condemned  and  Immediately  Incinerated.  The 
killing  bed  upon  which  the  animal  was  slaughtered  shall  be  disinfected  with  a  10  per  cent 
solution  of  formalin,  and  all  knives,  saws,  cleavers,  and  other  Instruments  which  have 
come  In  contact  with  the  carcass  shall  be  treated  as  provided  In  Regulation  10,  section 
11,  before  being  used  upon  another  carcass. 

Se;ction  3.  Carcasses  of  animals  showing  lesions  of  blackleg  shall  be  condemned. 

Section  4.  Carcasses  of  animals  affected  with  hemorrliagic  septicemia  shall  be  con- 
demned. 

Section  5.  Carcasses  showing  lesions  of  pyemia  or  septicemia  shall  be  condemned. 

Section  6.  Carcasses  of  vaccine  animals  mentioned  under  Regulation  11,  section  8, 
shall  be  condemned. 

Section  7.  Carcasses  of  animals  which  showed  symptoms  of  rabies  before  slaughter 
shall  be  condemned. 

Section  8.  Carcasses  of  animals  which  showed  symptoms  of  tetanus  before  slaughter 
shall  be  condemned. 

Section  9.  Carcassed  of  animals  affected  with  malignant  epizootic  catarrh  and  show- 
ing generalized  inflammation  of  the  mucous  membranes  shall  be  condemned. 

Section  10.  Paragraph  1.  Carcasses  showing  well-marked  and  progressive  lesions  of 
hog  cholera  or  swine  plague  in  more  than  two  of  the  organs  (skin,  kidneys,  bones,  or 
lymphatic  glands)  shall  be  condemned. 

Paragraph  i.  Provided  they  are  well  nourished,  carcasses  showing  slight  and  limited 
lesions  of  these  diseases  may  be  passed. 

Paragraph  S.  Carcasses  which  reveal  lesions  more  numerous  or  advanced  than  those 
for  carcasses  to  be  passed,  but  not  so  severe  as  the  lesions  described  for  carcasses  to  be 
condemned,  may  be  rendered  into  lard,  provided  they  are  cooked  by  steam  for  four  hours 
at  a  temperature  not  lower  than  220  degrees  Fahrenheit,  or  at  a  pressure  of  4  pounds. 

Paragraph  4.  In  Inspecting  carcasses  showing  lesions  of  hog  cholera  or  swine  plague 
in  the  skin,  bones,  kidneys,  or  lymphatic  glands,  due  consideration  shall  be  given  to  the 
extent  and  severity  of  the  lesions  found  in  the  viscera. 

Section  11.  Paragraph  1.  If  a  carcass  affected  with  actinomycosis  or  lumpy  Jaw  Is  In 
a  well-nourished  condition  and  there  is  no  evidence  upon  post-mortem  examination  that 
the  disease  has  extended  from  a  primary  area  of  infection  In  the  head,  the  carcass  may 
be  passed,  but  the  head,  Including  the  tongue,  shall  be  condemned. 

Paragraph  t.  Carcasses  of  animals  showing  uncomplicated  localized  actinomycotic 
lesions  other  than,  or  In  addition  to,  those  specified  in  paragraph  1  of  this  section  may 
be  passed  after  the  Infected  organs  and  parts  have  been  removed  and  condemned. 

Paragraph  S.  Carcasses  of  animals  showing  a  generalized  actinomycosis  shall  be  con- 
demned. 

Section  12.  When  the  lesions  of  caseous  lymphadenitis  are  limited  to  the  superficial 
lymphatic  glands  or  to  a  few  nodules  In  an  organ,  Involving  also  the  adjacent  lymphatic 
glands,  and  the  carcass  Is  well  nourished,  the  meat  may  be  passed  after  the  affected 
parts  are  removed  and  condemned.  If  extensive  lesions,  with  or  without  pleuritic  adhe- 
sions, are  found  In  the  lungs,  or  If  several  of  the  visceral  organs  contain  caseous  nod- 
ules and  the  carcass  Is  emaciated,  it  shall  be  condemned. 

Section  13.  Paragraph  1.  The  following  principles  are  declared  for  guidance  In  pass- 
ing on  carcasses  affected  with  tuberculosis : 

Principle  A. — The  fundamental  thought  Is  that  meat  should  not  be  used  for  food  If 
It  contains  tubercle  bacilli,  if  there  Is  a  reasonable  possibility  that  it  may  contain  tuber- 
cle bacilli,  or  If  it  Is  impregnated  with  toxic  substances  of  tuberculosis  or  associated 
septic  Infections. 

Principle  B. — On  the  other  hand.  If  the  lesions  are  localized  and  not  numerous ;  If 
there  Is  no  evidence  of  distribution  of  tubercle  bacilli  through  the  blood,  or  by  other 
means,  to  the  muscles  or  to  parts  that  may  be  eaten  with  the  muscles ;  and  If  the  ani- 
mal Is  well  nourished  and  In  good  condition,  there  is  no  proof,  or  even  reason  to  suspect, 
that  the  flesh  Is  unwholesome. 
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Principle  C. — Evidences  of  generallied  tubercalosis  are  to  be  soogfat  In  socb  distribu- 
tion and  number  of  tuberculous  lesions  as  can  be  explained  only  upon  the  supposition  of 
the  entrance  of  tubercle  bacilli  In  considerable  number  Into  the  systemic  circulation. 
Significant  of  such  generalization  are  the  presence  of  numerous  uniformly  distributed 
tubercles  throughout  both  lungs ;  also  tubercles  In  the  spleen,  kidneys,  bones.  Joints,  and 
sexual  glands,  and  in  the  lymphatic  glands  connected  with  these  organs  and  parts,  or 
In  the  splenic,  renal,  prescapular,  popliteal,  and  Inguinal  glands,  when  several  of  these 
organs  and  parts  are  coincidentally  affected. 

Principle  D. — By  localised  tuberculosis  is  understood  tuberculosis  limited  to  a  single 
or  several  parts  or  organs  of  the  body  without  evidence  of  recent  Invasion  of  numerous 
bacilli  into  the  systemic  circulation. 

Paragraph  2.  The  following  rules  shall  govern  the  disposal  of  tuberculous  meat : 

Rule  A. — The  entire  carcass  shall  be  condemned — 

(a)  When  It  was  observed  before  the  animal  was  killed  that  It  was  suffering  with 
fever. 

(b)  When  there  Is  a  tuberculous  or  other  cachexia,  as  shown  by  anemia  and  emaciation. 

(c)  When  the  lesions  of  tuberculosis  are  generalised,  as  shown  by  their  presence  not 
only  at  the  usual  seat^  of  primary  infection,  but  also  In  parts  of  the  carcass  or  the 
organs  that  may  be  reached  by  the  bacilli  of  tuberculosis  only  when  they  are  carried 
in  the  systemic  circulation.  Tuberculous  lesions  In  any  two  of  the  following-mentioned 
organs  are  to  be  accepted  as  evidence  of  generalisation  when  they  occur  in  addition 
to  local  tuberculous  lesions  In  the  digestive  or  respiratory  tracts,  including  the  lymphatic 
glands  connected  therewith :  Spleen,  kidney,  uterus,  udder,  ovary,  testicle,  adrenal  gland, 
brain,  or  spinal  cord,  or  their  membranes.  Numerous  uniformly  distributed  tubercles 
throughout  both  lungs  also  afford  evidence  of  generalisation. 

(d)  When  the  lesions  of  tuberculosis  are  found  in  the  muscles  or  intermuscular  tissue 
or  bones  or  Joints,  or  in  the  body  lymphatic  glands  as  a  result  of  draining  the  muscles, 
bones,  or  Joints. 

(e)  When  the  lesions  are  extensive  In  one  or  both  body  cavities. 

(f)  When  the  lesions  are  multiple,  acute,  and  actively  progressive.  (Evidence  of 
active  progress  consists  In  signs  of  acute  inflammation  about  the  lesions,  or  liquefaction 
necrosis    or  the  presence  of  young  tubercles.) 

Rule  B. — An  organ  or  a  part  of  a  carcass  shall  be  condemned — 

(a)   When  It  contains  lesions  of  tuberculosis. 

(h)  When  the  lesion  is  immediately  adjacent  to  the  flesh,  as  in  the  case  of  tubercu- 
losis of  the  parietal  pleura  or  peritoneum,  not  only  the  membrane  or  part  affected,  but 
also  the  adjacent  thoracic  or  abdominal  wall  is  to  be  condemned. 

(c)  When  it  has  been  contaminated  by  tuberculous  material,  through  contact  with  the 
floor,  a  soiled  knife,  or  otherwise. 

(d)  All  heads  showing  lesions  of  tuberculosis  shall  be  condemned. 

(e)  An  organ  shall  be  condemned  when  the  corresponding  lymphatic  gland  is  tuber- 
culous. 

Rule  C. — The  carcass.  If  the  tuberculous  lesions  are  limited  to  a  single  or  several  parts 
or  organs  of  the  body  (except  as  noted  in  Rule  A),  without  evidence  of  recent  invasion 
of  tubercle  bacilli  into  the  systemic  circulation,  shall  be  passed  after  the  parts  con- 
taining the  localized  lesions  are  removed  and  condemned  in  accordance  with  Rule  B. 

Rule  D. — Carcasses  which  reveal  lesions  more  numerous  than  those  described  for  car- 
casses to  be  passed  (Rule  C),  but  not  so  severe  as  the  lesions  described  for  carcasses  to 
be  condemned  (Rule  A),  may  be  rendered  into  lard  or  tallow  If  the  distribution  of  the 
lesions  is  such  that  all  parts  containing  tuberculous  lesions  can  be  removed.  Such  car- 
casses shall  be  cooked  by  steam  at  a  temperature  not  lower  than  220  degrees  Fahrenheit 
for  not  less  than  four  hours. 

Section  14.  Carcasses  showing  lesions  to  warrant  the  diagnosis  of  Texas  fever  shall 
be  condemned. 

Section  15.  Carcasses  of  sheep  affected  with  parasitic  Ictero-hematuria  shall  be  con- 
demned. 

Section  16.  Carcasses  of  animals  affected  with  mange,  or  scab,  In  advanced  stages,  or 
showing  emaciation  or  extension  of  the  Inflammation  to  the  flesh,  shall  be  condemned. 
When  the  disease  Is  slight  the  carcass  may  be  passed. 

Section  17.  Paragraph  1.  Carcasses  of  animals  affected  with  tapeworm  cysts,  known  as 
Cif8ticcrcu8  horis  and  C.  cellulosw,  shall  be  rendered  Into  lard  or  tallow,  unless  the  In- 
festation is  excessive,  in  which  case  the  carcass  shall  be  condenmed. 

Paragraph  2.  Carcasses  of  animals  found  Infested  with  gld  bladderworms  {Ccsnurus 
cerehrali^,  Muliiccpn  ftocialis)  may  be  passed  after  condemnation  of  the  infected  organ 
(brain,  spinal  cord). 

Paragraph  S.  Carcasses  or  parts  of  carcasses  found  infested  with  the  hydatid  cyst 
(echlnococcus)   may  be  passed  after  condemnation  of  the  infected  part  or  organ. 
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Section  18.  AH  carcasses  of  animals  so  infected  tliat  consumption  of  the  meat  or  meat 
food  products  thereof  may  give  rise  to  meat  poisoning  shall  be  condemned.  This  section 
covers  all  carcasses  showing  signs  of — 

(a)  Acute  inflammation  of  the  lungs,  pleura,  pericardium,  peritoneum,  or  meninges. 

(b)  Septicemia  or  pyemia,  whether  puerperal,  traumatic,  or  without  any  evident  cause. 
<o)   Severe  hemorrhagic  or  gangrenous  enteritis  or  gastritis. 

(d)  Acute  diffuse  metritis  or  mammltis. 

(e)  Polyarthritis. 

(f)  Phlebitis  of  the  umbilical  veins. 

(g)  Traumatic  pericarditis. 

ih)  Any  other  inflammation,  abscess,  or  suppurating  sore  if  associated  with  acute 
nephritis,  fatty  and  degenerated  liver,  swollen  soft  spleen,  marked  pulmonary  hyperemia, 
general  swelling  of  lymphatic  glands,  and  diffuse  redness  of  the  skin,  either  singly  or  in 
combination. 

Immediately  after  slaughter  of  any  animal  so  diseased  the  premises  and  implements 
used  must  be  thoroughly  disinfected  as  prescribed  elsewhere  in  these  regulations.  The 
part  of  any  carcass  coming  into  contact  with  the  carcass  or  any  part  of  the  carcass  of  any 
animal  covered  by  this  section,  other  than  those  affected  with  the  diseases  mentioned  in 
(a)  above,  or  with  the  place  where  such  animal  was  slaughtered,  or  with  the  Implements 
used  in  the  slaughter,  before  thorough  disinfection  of  such  place  and  implements  has  been 
accomplished,  or  with  any  other  contaminated  object,  shall  be  condemned ;  in  case  the 
contaminated  part  is  not  removed  from  the  carcass  within  two  hours  after  such  contact 
the  whole  carcass  shall  be  condemned. 

Section  19.  Carcasses  affected  with  icterus  and  showing  an  intense  yellow  or  greenish 
yellow  discoloration  after  proper  cooling  shall  be  condemned.  Carcasses  which  exhibit  a 
yellowish  tinge  directly  after  slaughter,  but  lose  this  discoloration  on  chilling,  may  be 
passed  for  food. 

Section  20.  Carcasses  which  give  off  the  odor  of  urine  or  a  strong  sexual  odor  shall 
be  condemned. 

Section  21.  Hogs  affected  with  urticaria  (diamond  skin  disease)  Tinea  tonsurans, 
Demodex  folliculorum,  or  erythema  may  be  passed  after  detaching  and  condemning  the 
skin,  if  the  carcass  is  otherwise  flt  for  food. 

Section  22.  Carcasses  of  animals  showing  any  disease,  such  as  generalized  melanosis, 
pseudo-leukemia,  etc.,  which  affects  the  system  of  the  animal,  shall  be  condemned. 

Section  23.  Any  organ  or  part  of  a  carcass  which  is  badly  bruised  or  which  Is 
affected  by  tumors,  malignant  or  benign,  abscesses,  suppurating  sores,  or  liver  flukes 
shall  be  condemned ;  but  when  the  lesions  are  so  extensive  as  to  affect  the  whole  car- 
cass, the  whole  carcass  shall  be  condemned. 

Section  24.  Carcasses  of  animals  too  emaciated  or  anemic  to  produce  wholesome 
meat,  and  carcasses  which  show  a  slimy  degeneration  of  the  fat  or  a  serous  infiltration 
of  the  muscles,  shall  be  condemned. 

Section  25.  Carcasses  of  animals  showing  symptoms  of  milk  fever  or  railroad  sick- 
ness at  the  time  of  slaughter  shall  be  condemned,  as  the  fiesh  of  such  animals  is  fre- 
quently darker  in  color  and  more  watery  than  is  natural,  and  the  present  view  of  the 
pathology  of  at  least  the  first  disease  suggests  autointoxication. 

Section  26.  Carcasses  of  animals  In  advanced  stages  of  pregnancy  (showing  signs  of 
parturition),  also  carcasses  of  animals  which  have  within  ten  days  given  birth  to 
young  and  In  which  there  is  no  evidence  of  septic  infection,  may  be  rendered  into  lard 
or  tallow  if  desired  by  the  manager  of  the  establishment ;  otherwise  they  shall  be  con- 
demned. 

Section  27.  Carcasses  of  animals  too  immature  to  produce  wholesome  meat,  all  un- 
born and  stillborn  animals,  also  carcasses  of  calves,  pigs,  kids,  and  lambs  under  3 
weeks  of  age,  shall  be  condemned. 

Section  28.  In  all  cases  where  carcasses  showing  localized  lesions  of  disease  are 
passed  or  rendered  into  lard  or  tallow,  the  diseased  parts  must  be  removed  before  the 
•'  U.  S.  Retained  "  tag  is  taken  from  the  carcass,  and  such  parts  shall  be  condemned. 

Section  29.  Hogs  which  have  been  allowed  to  pass  Into  the  scalding  vat  alive  or  have 
been  suffocated  in  other  ways  shall  be  condemned. 

Section  30.  All  animals  that  die  In  abattoir  pens,  and  those  In  a  dying  condition 
before  slaughter,  shall  be  condemned  and  tagged  as  provided  In  Regulation  17,  section  2. 
In  conveying  to  the  tank  animals  which  have  died  in  the  pens  of  the  establishment, 
they  shall  not  be  allowed  to  pass  through  compartments  in  which  food  products  are 
prepared.  No  dead  animals  shall  be  brought  into  an  establishment  for  rendering  from 
outside  the  premises  of  said  establishment  unless  permission  Is  first  obtained  from  the 
Chief  of  the  Bureau  of  Animal  Industry. 

Section  31.  When  a  portion  of  a  carcass  is  to  be  condemned  on  account  of  slight 
bruises,  the  bruised  portion  shall  be  removed  immediately  and  tanked,  and  the  remainder 
of  the  carcass  shall  be  marked  **  Inspected  and  Passed."     When  desired,  a  retaining  room 
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may  be  provided  in  one  part  of  the  cooler  for  the  retention  of  such  carcasseB  until  after 
they  are  chilled,  when  the  bruised  portion  may  be  removed. 

Section  32.  Portions  of  intestines  that  show  evidences  of  infestation  with  esophagos- 
toma  or  other  nodular  affection  shall  be  condemned. 

Section  33.  Hog  carcasses  found  before  evisceration  has  taken  place  to  be  affected 
with  an  infectious  or  contagious  disease,  including  tuberculosis,  shall  not  be  eviscerated 
at  the  regular  killing  bed  or  bench,  but  shall  be  taken,  separate  from  other  carcasses,  to 
the  retaining  room  or  other  specially  prepared  place  and  there  opened  and  examined. 

Regulation  14.  **  Retaining  ''  Rooms. 

Section  1.  Separate  compartments,  to  be  known  as  **  retaining  rooms,**  or  other  special 
places  for  flnal  inspection,  shall  be  set  apart  at  all  official  establishments,  and  all  car- 
casses and  parts  marked  with  a  **  U.  S.  Retained  "  tag  shall  be  held  in  these  rooms  pend- 
ing final  Inspection.  These  rooms  shall  be  rat  proof,  large  enough  for  carcasses  to  hang 
separately,  furnished  with  abundant  light,  and  provided  with  sanitary  tables  and  other 
necessary  apparatus ;  the  floors  shall  be  of  cement,  asphalt,  metal,  or  brick  laid  in  cement, 
and  shall  have  proper  sewer  connections.  They  shall  be  provided  with  facilities  for  lock- 
ing, and  locks  for  this  purpose  will  be  furnished  by  the  Department.  The  keys  to  such 
locks  shall  remain  in  the  custody  of  the  inspector  or  his  assistant.  In  establishments 
where  it  is  impracticable  or  undesirable  to  have  refrigeration  in  the  retaining  room,  rooms 
may  be  constructed  in  the  cooler  for  the  reception  and  chilling  of  carcasses  not  affected 
with  infectious  diseases  but  which  require  further  inspection. 

Section  2.  Retained  carcasses  shall  be  subjected  to  a  flnal  Inspection,  and  immediately 
after  this  is  completed  those  found  to  be  wholesome  and  flt  for  human  food  shall  be 
released  by  the  veterinary  inspector  conducting  the  inspection,  who  shall  remove  the 
**  U.  S.  Retained  *'  tags,  and  the  carcasses  shall  be  removed  from  the  retaining  room  and 
marked  *'  Inspected  and  Passed,"  as  provided  in  Regulation  17,  section  5. 

Section  3.  The  floors  and  walls  of  all  retaining  rooms  shall  be  washed  with  hot  water 
and  disinfected  after  diseased  animals  are  removed  and  before  any  "  retained  "  carcasses 
are  again  placed  therein. 

Regulation  15.  "  Condemned  "  Rooms. 

Section  1.  In  each  establishment  at  which  condemned  carcasses  or  meat  food  products 
are  held  until  the  day  following  their  condemnation  there  shall  be  provided  a  room  en- 
tirely separate  from  all  other  rooms  in  the  establishment.  This  room  shall  be  secure, 
rat  proof,  and  shall  be  provided  with  a  lock,  the  key  of  which  shall  remain  in  the  custody 
of  a  Department  employee.  This  room  shall  be  known  as  the  "  condemned  room,"  and 
shall  be  kept  locked  at  all  times  except  when  condemned  meat  or  meat  food  product  is 
being  taken  into  or  from  the  said  room  under  the  supervision  of  a  Department  employee. 
The  condemned  room  shall  be  kept  clean. 

Section  2.  Carcasses  or  parts  of  carcasses  found  on  flnal  inspection  to  be  unsound, 
unheal thful,  unwholesome,  or  otherwise  unflt  for  human  food  shall  be  marked  "  U.  S. 
Inspected  and  Condemned,"  as  provided  In  Regulation  17,  section  4,  and  shall  be  imme- 
diately removed  from  the  retaining  room  to  the  "  condemned  room,"  if  such  condemned 
room  is  provided.  In  case  no  condemned  room  is  provided,  they  shall  be  locked  in  the 
retaining  room  and  shall  be  tanked  at  or  before  the  close  of  the  day  on  which  they  are 
condemned. 

Section  3.  Condemned  carcasses  shall  not  be  allowed  to  accumulate,  but  shall  be 
removed  from  the  **  condemned  room,"  denatured  as  provided  in  Regulation  16,  section  3, 
or  tanked  within  a  reasonable  time  after  condemnation. 

Section  4.  A  truck  or  trucks  of  sufficient  capacity,  plainly  marked,  and  which  can  be 
locked  or  sealed,  shall,  when  required  by  the  inspector  in  charge,  be  provided  for  handling 
condemned  meat. 

Regulation  16.  Tank  Rooms,  Tanks,  and  Tanking. 

Section  1.  All  tanks  and  equipment  used  for  rendering  and  preparing  edible  product 
shall  be  In  compartments  separate  from  those  used  for  rendering  inedible  product,  and 
there  shall  be  no  connection  by  means  of  pipes  or  otherwise  between  the  tanks  or  depart- 
ments containing  Inedible  product  and  those  containing  edible  product.  This  provision 
must  be  complied  with  on  or  before  October  1,  1908. 

Section  2.  Paragraph  1.  All  condemned  carcasses,  parts  of  carcasses,  and  meat  food 
products  shall  be  tanked  as  follows : 

Paragraph  i.  After  the  lower  opening  and  the  draw-off  valves  of  the  tank  have  been 
securely  sealed  by  an  employee  of  the  Department  and  the  condemned  carcasses,  parts, 
and  meat  food  products  are  placed  therein  In  his  presence,  the  upper  opening  shall  be 
likewise  securely  sealed  by  such  employee,  whose  duty  it  shall  be  then  to  see  that  a  suffi- 
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cient  force  of  steam  (not  less  than  40  pounds,  producing  a  temperature  of  288  degrees 
Fahrenheit)  is  turned  into  the  tank  and  maintained  a  sufficient  time  (not  less  than  six 
hours)  effectually  to  render  the  contents  unfit  for  any  edible  product.  Wire  and  lead 
seals  are  provided  by  the  Department  for  sealing  tanks.  Proprietors  of  establishments 
are  required  to  equip  all  tanks  used  for  condemned  products  so  that  they  may  be  securely 
sealed  in  the  manner  above  specified. 

Paragraph  3.  A  suflicient  quantity  of  coloring  matter  or  other  substance  to  be  desig- 
nated by  the  Department  shall  be  used  in  connection  with  the  rendering  of  all  condemned 
carcasses,  parts  of  carcasses,  meat,  or  meat  food  products  to  destroy  them  effectually 
for  food  purposes. 

Paragraph  4.  The  seals  of  tanks  containing  condemned  meat  or  the  tankage  thereof 
shall  be  broken  only  by  an  employee  of  the  Department,  and  such  employee  shall  super- 
vise the  drawing  off  of  the  contents  of  such  tanks  and  the  marking  of  the  tallow  and 
grease  as  inedible. 

Paragraph  5.  If  an  official  establishment  fails  to  permit  the  treatment  and  tanking  of 
condemned  carcasses,  parts  of  carcasses,  meat,  or  meat  food  products  as  required  by 
these  regulations,  the  inspector  in  charge  shall  report  that  fact  to  the  Department,  in 
order  that  inspection  may  be  withdrawn  from  such  establisliment. 

Section  3.  Any  meat  or  meat  food  products  condemned  at  establishments  which  have 
no  facilities  for  tanking  shall  be  freely  slashed  with  a  knife  and  then  denatured  with 
crude  carbolic  acid  or  other  prescribed  agent,  and  then  removed  to  an  establishment  indi- 
cated by  the  inspector  In  charge  and  there  tanked  and  rendered  under  the  supervision  of 
an  employee  of  the  Department ;  or  such  meat  or  meat  food  products  may  be  destroyed  by 
incineration  under  the  supervision  of  an  employee  of  the  Department. 

Rbgdlation  17.  Tags,  Brands,  Stamps. 

Section  1.  To  each  animal  inspected  under  Regulation  11  which  shows  symptoms  or 
is  suspected  of  being  affected  with  any  disease  or  condition  which  under  these  regula- 
tions may  cause  its  condemnation  in  whole  or  in  part  on  post-mortem  lnspe<!tlon  there 
shall  be  affixed  by  a  Department  employee  at  the  time  of  inspection  a  numbered  metal 
tag  bearing  the  words  *'  V.  8.  Suspect,"  which  shall  remain  upon  the  animal  until  final 
post-mortem  inspection,  when  the  carcass  shall  be  marked  according  to  the  conditions 
found,  and  disposed  of  as  elsewhere  provided  in  these  regulations. 

Section  2.  To  the  ear  of  each  animal  which  Is  found  In  a  dying  condition  or  dead 
on  the  premises  of  an  establishment  there  shall  be  affixed  by  a  Department  employee  a 
numbered  tag  bearing  the  words  **  U.  S.  Condemned."  The  ear  bearing  the  tag  shall 
not  be  removed  from  the  carcass.  The  number  of  this  tag  shall  be  reported  to  the 
Inspector  In  charge  by  the  employee  who  affixes  It.  This  tag  shall  accompany  the  con- 
demned carcass  Into  the  tank,  and  the  Department  employee  who  is  supervising  the 
tanking  shall  make  a  report  of  the  number  to  the  Inspector  In  charge. 

Section  3.  Upon  each  carcass,  or  part  or  detached  organ  thereof,  inspected  under 
Regulation  12,  in  which  any  lesion  of  disease  or  other  condition  is  found  that  might 
render  the  meat  or  any  organ  unfit  for  food  purposes,  and  which  for  that  reason  would 
require  a  subsequent  Inspection,  there  shall  be  placed  by  a  Department  employee  at  the 
time  of  Inspection  a  tag,  numbered  In  duplicate,  bearing  the  words  "  U.  S.  Retained," 
and  such  other  marks  of  identification  shall  be  used  as  shall  be  approved  by  the  Chief 
of  the  Bureau  of  Animal  Industry.  The  inspector  who  attaches  this  "  U.  S.  Retained  " 
tag  shall  detach  the  numbered  stub  thereof  and  forward  it  with  his  report  to  the  In- 
spector In  charge.     The  other  portion  shall  accompany  the  carcass  to  the  retaining  room. 

Section  4.  Each  carcase,  or  part  or  detached  organ  thereof,  which  Is  found  on  final 
inspection  to  be  unsound,  unhealthful,  unwholesome,  or  otherwise  unfit  for  human  food 
shall  be  marked  conspicuously  by  a  Department  employee  at  the  time  of  inspection  with 
the  words  "  U.  S.  Inspected  and  Condemned."  The  "  U.  S.  Retained  "  tag  shall  accom- 
pany the  carcass  into  the  tank,  and  the  number  thereof  shall  be  reported  by  the  em- 
ployee who  supervises  the  tanking.  If,  however,  upon  final  inspection  the  carcass  or 
part  thereof  Is  passed,  the  "  U.  S.  Retained  "  tag  shall  be  removed  and  returned  to  the 
inspector  in  charge.  A  record  of  the  tag  showing  the  serial  number,  the  final  disposal 
of  the  carcass  or  part  to  which  it  was  affixed,  the  date,  and  the  name  of  the  Inspector 
shall  be  forwarded  with  the  regular  reports  to  the  inspector  in  charge. 

Section  5.  Upon  all  passed  carcasses  slaughtered  under  inspection  there  shall  be 
placed  by  an  employee  of  the  Department,  or  by  an  employee  of  the  establishment  under 
the  supervision  of  an  employee  of  the  Department,  meat-inspection  marks  bearing  the 
words  "  Inspected  and  Passed,"  or  an  authorized  abbreviation  thereof,  and  such  other 
matter  as  may  be  requh*ed  by  the  Department.  The  number  of  marks,  their  location 
on  the  carcass,  and  the  time  they  shall  be  affixed,  shall  be  determined  by  the  Chief  of 
the  Bureau  of  Animal  Industry. 
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Sbction  6.  Paragraph  1,  Each  passed  primal  part  or  the  true  container  thereof  most 
be  marlced,  under  the  supervision  of  a  Department  employee,  with  the  words  **  Inspected 
and  Passed/'  or  an  authorised  abbreviation  thereof,  and  the  official  establishment  num- 
ber, except  as  provided  in  para^aphs  2  and  3  of  this  section  and  in  section  12  of  Regu- 
lation 25. 

Paragraph  t.  When  primal  parts  are  shipped  from  one  official  establishment  to  another 
for  further  processing,  it  is  not  obligatory  that  the  inspection  legend  appear  on  such 
primal  parts,  but  the  container  thereof  in  the  case  of  a  package  shall  be  marked  as  speci- 
fied in  section  9  of  this  regulation,  and  in  the  case  of  a  car  shall  be  sealed ;  in  such 
cases  the  primal  parts,  after  processing,  shall  show  plainly  the  inspection  legend  and  the 
number  of  the  official  establishment  at  which  the  processing  was  completcHl. 

Paragraph  S.  Passed  primal  parts  of  pork  intended  for  export  need  not  be  marked  with 
the  authorized  marks  of  inspection,  but  all  outside  containers  shall  bear  the  meat-Inspec- 
tion stamp. 

Section  7.  The  inspection  legend  or  an  authorised  abbreviation  thereof  may  be  affixed, 
under  the  supervision  of  a  Department  employee,  to  hams,  bacon,  and  similar  primal 
parts  with  a  hot  branding  iron,  and  when  so  affixed  will  be  recognized  as  the  official 
mark  of  Inspection.  When  hot  branding  irons  are  used  to  affix  trade  brands  or  descrip- 
tions, such  brand  or  description  must  be  distinct  and  apart  from  the  inspection  legend. 

Section  8.  I'pon  all  meat  food  products  which  are  suspected  on  reinspectlon  of  being 
unsound,  unhealthful,  unwholesome,  or  otherwise  unfit  for  human  food,  or  upon  the  con- 
tainers thereof,  there  shall  be  placed  by  a  Department  employee  at  the  time  of  reinspec- 
tlon the  "  U.  S.  Retained  "  tags  hereinbefore  described.  The  employee  who  affixes  the 
tag  shall  send  the  numbered  stub  with  his  report  to  the  inspector  in  charge.  These  tags 
shall  accompany  the  said  meats  or  meat  food  products  to  the  retaining  room  or  other 
special  place  for  final  inspection.  When  the  final  Inspection  is  made,  if  the  meat  or 
meat  food  product  be  condemned,  the  "  U.  S.  Retained  "  tag  shall  be  stamped  "  U.  S.  In- 
spected and  Condemned,"  and  shall  accompany  the  condemned  meat  or  meat  food  product 
to  the  tank,  and  the  inspector  shall  report  his  action  to  the  inspector  in  charge.  If, 
however,  upon  final  inspection  the  meat  or  meat  food  product  is  passed  for  food,  the 
inspector  shall  stamp  the  retained  tag  *'  Inspected  and  Passed  "  and  return  the  tag  with 
his  report  to  the  inspector  In  charge. 

Section  0.  When  meat  products  for  domestic  trade  have  been  inspected  and  passed, 
the  outside  containers  of  such  meat  shall  bear  (in  lieu  of  meat-inspection  stamp)  a  do- 
mestic meat  label  which  has  been  submitted  to  ond  approved  by  the  Department,  showing 
the  official  establishment  number  and  the  following  legend :  ''  The  meat  contained  herein 
has  been  inspected  and  passed  under  the  provisions  of  the  act  of  June  30.  1006."  The 
firm  name  may  also  appear  on  the  label  if  desired.  The  dimensions  of  the  label  shall 
be  not  less  than  4  inches  by  2f  inches.  Outside  containers  if  bearing  approved  trade 
labels  are  nr,t  required  to  be  provided  with  the  label  above  described.  Domestic  meat 
labels  shall  be  affixed  to  packages  In  the  manner  prescribed  in  Regulation  24  for  affixing 
labels  to  export  packages. 

Section  10.  Each  outside  container  (except  cloth  wrappings)  of  export  meat  or  meat 
food  products  shall  be  marked  with  a  meat-inspection  stamp.  The  cloth  wrappings  of 
Inspected  and  passed  meat  which  is  so  marked  shall  be  marked  with  an  authorized  mark 
of  inspection. 

Section  11.  Upon  each  container  of  meat  or  meat  food  products,  such  as  ham,  bacon, 
etc.,  prepared  for  export  with  preservatives  under  Regulation  22,  section  3,  paragraph  1, 
there  shall  be  placed,  under  the  personal  supervision  of  a  Department  employee,  a  special 
stamp  for  marking  such  meats,  known  as  the  "  Preservative "  stamp.  All  outside  con- 
tainers of  such  meat  or  meat  food  products  shall  bear  the  **  Preservative  "  stamp. 

Regulation  18.  Trade  Labels. 

Section  1.  Upon  each  can,  pot,  tin,  canvas,  or  other  receptacle  or  covering  containing 
any  meat  or  meat  food  product,  which  meat  or  meat  food  product  does  not  bear  the 
marks  "  Inspected  and  Passed,"  there  shall  be  securely  affixed,  under  the  supervision  of  a 
Department  employee,  a  trade  label  before  such  meat  or  meat  food  product  leaves  an 
official  establishment.  This  trade  label  shall  contain,  in  plain  letters  and  figures  of 
uniform  size,  the  words  **  U.  S.  Inspected  and  Passed,"  the  number  of  the  official  estab- 
lishment at  which  the  meat  or  meat  food  product  la  last  processed,  and  the  true  name 
of  the  meat  or  meat  food  product  contained  In  such  package.  The  words  **  under  the 
act  of  Congress  of  June  30,  lOOG."  may  be  placea  upon  the  label  after  the  words  "  U.  S. 
Inspected  and  Passed."  An  Inspector  shall  not  allow  trade  labels  to  be  affixed  until  he 
is  satisfied  that  the  contents  of  the  package  are  sound,  healthful,  wholesome,  and  fit  for 
human  food.  In  accordance  with  the  statements  on  the  lal)el. 

Section  2.  Duplicate  copies  of  each  trade  label  in  the  form  of  sketches  or  proofs  shall 
first  be  submitted  to  the  Department,  and  no  trade  label  shall  be  used  until  a  sketch  or 
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proof  thereof  has  been  approyed.  After  trade  labels  are  printed  from  approved  proofs 
or  sketches  thej  shall  be  forwarded  in  triplicate  to  tlie  Department  for  approval  and 
filing. 

SscTioif  3.  No  trade  label  bearing  the  words  "  V.  S.  Inspected  and  Passed/'  or  any 
abbreviation  or  simulation  thereof,  shall  be  used  on  meat  or  meat  food  products  which 
have  not  been  inspected  and  passed  under  these  regulations,  and  no  trade  label  bearing 
the  inspection  legend,  or  any  abbreviation  or  simulation  thereof,  shall  be  placed  upon 
meat  or  meat  food  products  except  under  the  supervision  of  an  inspector. 

Section  4.  Tin  containers,  embossed  or  lithographed  with  the  label  as  prescribed  in 
section  1,  will  be  considered  as  bearing  trade  labels.  On  and  after  October  1,  1908,  all 
sealed  tin  containers  must  have  the  number  of  the  official  establishment  where  packed 
embossed,  lithographed,  or  printed  thereon. 

Section  5.  The  essential  features  of  a  trade  label  are  as  follows,  and  shall  appear 
upon  each  label : 

The  true  name  of  the  product. 

The  Inspection  legend. 

The  establishment  number. 

Section  6.  The  Inspection  legend  "  U.  S.  Inspected  and  Passed,"  or  an  authorized  ab- 
breviation thereof,  and  the  official  establishment  number  in  plain  characters  of  uniform 
size,  which  shall  be  in  proper  proportion  to  the  general  lettering  of  the  label,  must  be 
separately  and  prominently  embodied  in  all  trade  labels. 

Section  7.  In  the  case  of  meat  contained  in  cartons,  or  in  wrappers  of  paper,  cloth, 
t>r  other  similar  substance,  the  inspection  legend  and  the  official  establishment  number 
may  be  embodied  in  a  sticker  or  seal  of  proportionate  size  prominently  displayed  with 
the  trade  label  but  not  necessarily  a  part  of  the  trade  label,  such  stickers  or  seals  to  be 
approved  by  the  Department  of  Agriculture.  It  Is  not  permissible  to  affix  to  meat  or 
meat  food  products  a  detachable  device  of  any  kind  which  bears  the  inspection  legend. 

Section  8.  While  labels  to  be  affixed  for  foreign  shipment  may  be  printed  in  a  foreign 
language,  the  same  rules  shall  apply  with  reference  to  false  labeling  and  the  naming  of 
Ingredients  as  shall  apply  to  goods  prepared  for  domestic  use.  The  inspection  legend 
and  the  official  establishment  number  must  in  all  cases  appear  in  English ;  but  if  desired 
they  may  In  addition,  literally  translated,  appear  In  the  language  of  the  country  to 
which  the  package  Is  destined. 

Section  9.  Paragraph  1.  When  an  article  is  prepared  by  an  official  establishment  for 
another  firm  or  individual,  if  the  name  of  the  said  firm  or  Individual  is  to  appear  upon 
the  label  the  statement  must  be  made  that  the  article  was  "  prepared  for  "  or  **  manu- 
factured for  "  the  firm  or  Individual.  Names  of  subsidiary  companies  which  have  legal 
entity  may  be  used  without  the  prefix  "  prepared  for  "  or  "  manufactured  for." 

Paragraph  ft.  When  a  firm  or  Individual  not  operating  under  Federal  inspection  desires 
to  reship  Inspected  and  passed  meat  that  has  been  processed  only  under  Government 
inspection  and  Is  eligible  under  these  regulations  for  interstate  shipment  he  may  affix 
to  the  package  the  following  statement :  "  The  meat  contained  herein  has  been  Inspected 
and  passed  at  an  establishment  where  Federal  inspection  Is  maintained." 

Section  10.  No  meat  or  meat  food  products  shall  be  sold  or  offered  for  sale  by  any 
person,  firm,  or  corporation  under  any  false  or  deceptive  name;  but  the  established 
trade  name  or  names  which  are  usual  to  such  products,  which  are  not  false  and  deceptive 
and  which  shall  be  approved  by  the  Secretary  of  Agriculture,  are  permitted. 

Section  11.  No  picture,  design,  or  device  which  gives  any  false  indication  of  origin 
or  quality  shall  be  used  upon  any  label.  The  law  prohibits  any  statement,  design,  or 
device  false  In  any  particular  regarding  the  virtues  or  properties  of  the  materials 
contained  in  the  package. 

Section  12.  A  meat  food  product  when  composed  of  more  than  one  ingredient  shall 
not  bear  a  trade  label  with  a  name  stating  or  purporting  to  show  that  the  said  meat  food 
product  is  a  substance  which  Is  not  the  principal  ingredient  contained  therein,  even 
though  such  name  be  an  established  trade  name. 

Section  13.  A  meat  food  product  that  contains  a  substance  or  substances,  including 
water,  added  for  the  purpose  of  adulteration  and  which  lessens  its  food  value  shall  bear 
a  label  stating  that  such  substance  or  substances  have  been  added. 

Section  14.  When  any  weight  Is  given  upon  the  true  container  it  must  be  the  correct 
weight,  and  It  must  be  stated  whether  this  weight  is  the  net  weight  or  the  gross  weight. 

Regulation  19.  Rbinspection. 

Section  1.  Immediately  before  shipment  and  at  such  other  times  as  may  be  deemed 
necessary  all  carcasses  or  parts  thereof,  whether  fresh  or  cured,  that  have  been  previ- 
ously inspected  and  passed  shall  be  reinspected  by  the  Inspector  in  charge  or  his  assist- 
ants, in  such  manner  as  shall  be  prescribed  by  the  Chief  of  the  Bureau  of  Animal  Indus- 
try, and  if  upon  any  such  relnspectlon  any  carcass  or  part  thereof  is  found  to  haye 
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become  uosound,  anbealthful,  unwholesome,  or  in  any  way  unfit  for  human  food  the 
ori^nal  mark,  stamp,  tag,  or  label  shall  be  destroyed  or  defaced  and  the  carcass  or  part 
shall  be  condemned. 

Section  2.  Except  as  provided  in  Regulation  20,  only  carcasses  and  parts  thereof, 
meat,  or  meat  food  products  which  have  not  been  processed  except  under  Government 
supervision,  and  which  can  by  marks,  seals,  brands,  or  labels  be  identified  as  having 
been  previously  inspected  and  passed  by  a  Department  employee,  shall  be  taken  Into  or 
allowed  to  enter  an  ofllcial  establishment.  All  such  carcasses,  parts,  meat,  or  meat  food 
products  which  are  brought  into  one  ofllcial  establishment  from  another,  or  which  are 
returned  to  the  establishment  from  which  they  issued,  shall  be  Identified  and  reinspected 
at  the  time  of  receipt,  and  shall  be  subject  to  further  reinspection  in  such  manner  and 
at  such  times  as  may  be  deemed  necessary.  If  upon  any  such  reinspection  any  carcass  or 
part  thereof,  or  meat  or  meat  food  product,  is  found  to  have  become  unsound,  unhealth- 
ful,  unwholesome,  or  in  any  way  unfit  for  human  food,  the  original  mark,  stamp,  tag. 
or  label  shall  be  defaced  or  destroyed,  and  the  carcass,  part,  meat,  or  meat  food  product 
shall  be  condemned. 

Section  3.  Special  docks  and  receiving  rooms  shall  be  designated  by  the  establishment 
for  the  receipt  and  inspection  of  all  meat  or  meat  food  products,  and  no  meat  or  meat 
food  products  shall  be  allowed  to  enter  the  establishment  except  in  the  presence  of  a 
Department  employee. 

Section  4.  irnrendered  fats  from  carcasses  which  have  been  inspected  and  passed  may 
be  returned  and  received  Into  official  establishments,  provided  the  fats  have  been  handled 
in  a  sanitary  manner  after  leaving  the  establishment,  and  provided  further  that  upon 
inspection  the  fats  are  found  to  be  clean,  sweet,  wholesome,  and  fit  for  human  food. 
However,  the  return  of  such  fats  to  official  establishments  and  the  manner  in  which  they 
shall  be  handled  from  the  time  they  leave  such  establishments  until  their  return  thereto 
shall  be  governed  by  such  specific  Instructions  as  may  be  issued  from  time  to  time  by 
the  Chief  of  the  Bureau  of  Animal  Industry. 

Section  5.  Inedible  fats  may  be  received  only  into  the  tank  room  provided  for  inedible 
products,  and  when  so  received  they  shall  not  enter  any  compartment  used  for  edible 
products. 

Section  6.  Paragraph  1.  In  order  to  provide  for  the  interstate  transportation,  from 
public  markets  and  other  places,  of  portions  of  Inspected  and  passed  carcasses,  parts,  and 
meat  food  products  which,  when  cut  or  otherwise  removed  from  a  marked  carcass,  part, 
or  container,  do  not  show  the  inspection  mark  and  can  not  therefore  be  identified  as  liav- 
ing  been  inspected  and  passed,  market  inspection  may  be  furnished.  Each  city  in  which 
market  Inspection  Is  established  will  be  assigned  a  number,  and  all  products  forwarded 
under  such  Inspection  shall  bear  the  Inspection  legend  and  the  official  number  assigned 
to  the  city. 

Paragraph  2.  Unmarked  portions  which  are  cut  from  the  marked  carcass  or  part,  or 
are  removed  from  the  marked  container  for  interstate  transportation,  shall  be  marked  by 
a  Department  employee.  Wherever  practicable  the  brand  shall  be  applied  to  the  meat 
itself;  where  this  can  not  be  done  the  true  container  of  the  meat  or  meat  food  product 
shall  be  marked  as  required  by  the  Chief  of  the  Bureau  of  Animal  Industry. 

Paragraph  s.  All  market  stalls  or  other  places  which  are  given  market  Inspection  shall 
be  maintained  in  a  sanitary  condition  and  shall  also  conform  to  the  requirements  of  the 
Department  governing  the  use  of  drugs,  chemicals,  dyes,  and  preservatives. 

Regulation  20.  Carcasses  op  Animals  Not   Inspected  Ante-Mobtem. 

Section  l.a  Carcasses  of  animals  which  have  had  no  ante-mortem  Inspection  by  in- 
spectors of  the  Bureau  of  Animal  Industry  will  not,  except  as  hereinafter  provided,  be 
admitted  Into  an  official  establishment.  The  exception  to  this  rule  applies  only  to  car- 
casses to  which  the  head  and  all  viscera,  except  the  stomach,  bladder,  and  Intestines, 
are  held  by  the  natural  attachments.  Such  carcasses,  If  offered  for  admission  into  ofll- 
cial establishments,  shall  be  Inspected,  and  if  found  to  be  free  from  disease  and  other- 
wise sound,  healthful,  wholesome,  and  fit  for  human  food  they  shall  be  marked  *'  In- 
spected and  Passed  **  and  admitted.  If  found  to  be  diseased,  unsound,  unhealthfui. 
unwholesome,  or  otherwise  unfit  for  human  food,  they  shall  be  marked  **  U.  S.  Inspected 
and  Condemned,"  and  the  proprietor  of  the  establishment  shall  be  required  to  destroy 
them  for  food  purposes,  as  provided  in  Regulation   16,  section  2. 

Regulation  21,  Tank  Cabs. 

Section  1.  Tank  cars  carrying  edible  meat  food  products  into  interstate  or  foreign 
commerce  shall  be  provided  with  proper  appliances  for  sealing  and  be  securely  sealed 
with  seals  furnished  by  the  Department  and  affixed  by  DepiTttment  employees. 


a  Formerly  Regulation  62,  B.  A.  I.  Order  137. 
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Section  2.  When  such  products  for  export  are  transferred  from  tank  cars  to  other 
containers  on  boats,  such  transfer  shall  be  under  Oovernment  supenrislon,  and  the  said 
containers  on  boats  shall  likewise  be  sealed. 

Regulation  22.  Dyes,  Chemicals,  and  Preservatives. 

Section  1.  No  meat  or  meat  food  product  shall  contain  any  substance  which  lessens 
its  wholesomeness,  nor  any  drug,  chemical,  dye,  or  preservatiye,  except  as  hereinafter 
provided. 

Section  2.  Paragraph  1.  There  may  be  added  to  meat  or  meat  food  products  common 
salt,  sugar,  wood  smoke,  vinegar,  pure  spices,  and  saltpeter.  Only  such  coloring  matters 
as  may  be  designated  by  the  Secretary  of  Agriculture  as  being  harmless  may  be  used, 
and  these  only  In  such  manner  as  the  Secretary  of  Agriculture  may  designate. 

Paragraph  t.  Substances  necessary  for  the  preparation,  clarification,  or  refining  of 
meat  food  products  will  be  permitted  to  be  used  subject  to  the  approval  of  the  Secretary 
of  Agriculture,  provided  they  are  eliminated  from  the  meat  food  products  during  the 
further  process  of  manufacture. 

Section  3.  Paragraph  1.  In  accordance  with  the  written  direction  of  the  foreign  pur- 
chaser or  his  agent,  meat  or  meat  food  products  prepared  for  export  may  contain  pre- 
servatives of  a  l^ind  and  in  proportions  which  do  not  conflict  with  the  laws  of  the  foreign 
country  to  which  they  are  to  be  exported ;  but  when  such  meat  or  meat  food  products  are 
prepared  for  export  under  this  regulation  they  shall  be  prepared  In  compartments  of  the 
establishment  separate  and  apart  from  those  in  which  meat  or  meat  food  products  are 
prepared  for  the  domestic  trade,  and  such  products  shall  be  kept  separate.  Distinctive 
export  certificates  and  stamps  will  be  Issued  for  meat  or  meat  food  products  of  this  char- 
acter, but,  if  the  products  are  not  exported,  under  no  circumstances  shall  they  be  allowed 
to  enter  domestic  trade. 

Paragraph  t.  The  packing  of  meat  which  Is  prepared,  as  provided  in  paragraph  1  of 
this  section,  with  any  preservative  not  permitted  by  paragraph  1,  section  2,  may  be 
done  in  the  regular  packing  room,  provided  that  no  other  meat  is  allowed  In  the  packing 
room  during  the  time  of  such  packing.  After  such  packing  is  completed  the  packing 
room  shall  be  thoroughly  cleansed  of  the  preservative  before  the  packing  of  other  meat 
therein  is  resumed.  A  separate  compartment  constructed  of  tight  partitions  or  walls 
shall  be  set  apart  for  storing  the  preservative  trays  and  other  appliances  used  in  con- 
nection with  the  packing.  The  Department  will  furnish  a  lock  and  key  for  this  compart- 
ment, and  the  packing  of  all  meat  under  this  section  shall  be  conducted  under  the  per- 
sonal supervision  of  an  employee  of  this  Department. 

Regulation  23.  Preparation  op  Meat  and  Meat  Food  Products. 

Section  1.  All  processes  used  in  curing,  pickling,  rendering,  canning,  or  otherwise  pre- 
paring meat  or  meat  food  products  In  oflScIal  establishments  shall  be  supervised  by  De- 
partment employees.  No  fixtures  or  appliances,  such  as  tables,  trucks,  trays,  tanks, 
vats,  machines,  implements,  cans,  or  containers  of  any  kind  shall  be  used  unless  they  are 
clean  and  sanitary.  All  steps  In  the  process  of  manufacture  shall  be  conducted  carefully 
and  with  strict  cleanliness.  All  salt,  pickling  fluids,  and  other  solutions  or  substances 
used  in  curing  meat  must  be  clean. 

Section  2.  Canned  meat  or  meat  food  products  which  require  sterilization  to  preserve 
them  must  be  subjected  to  this  process  on  the  same  day  that  the  cans  are  filled.  De- 
fective or  leaking  cans  discovered  after  the  process  of  sterilization  has  been  completed 
shall  not  be  repaired  or  repacked  (unless  such  repairing  or  repacking  is  done  within  six 
hours  of  the  time  of  original  sterilisation),  but  the  contents  of  such  cans  shall  be  removed 
and  condemned. 

Section  3.  Potato  flour  shall  not  be  used  In  the  preparation  of  sausage,  nor  shall  ex- 
cessive quantities  of  cereals  or  water  be  used. 

Section  4.  Paragraph  1.  The  manufacture  of  all  fats  Into  lard,  tallow,  oils,  and 
stearin  at  oflScIal  establishments  shall  be  closely  supervised  by  employees  of  the  Depart- 
ment, who  shall  see  that  all  portions  of  carcasses  rendered  into  edible  product  are  clean 
and  wholesome. 

Paragraph  2.  Heads  rendered  into  edible  product  shall  first  be  split,  cross  sectioned, 
and  thoroughly  washed  and  cleaned. 

Paragraph  3.  When  hogs'  feet  are  used  for  lard,  the  hair,  hoofs,  and  the  tissues  of  the 
interdigltal  spaces  must  be  removed. 

Paragraph  4.  All  pipes  and  similar  conveyers  used  In  conducting  edible  fats  from  one 
receptacle  or  container  to  another  shall  be  of  a  distinctly  different  color  from  the  pipes 
and  similar  conveyers  used  in  conducting  inedible  fats  from  one  receptacle  or  container 
to  another. 

Paragraph  5.  Blueprints  or  other  accurate  diagrams  showing  all  underground  pipe  lines 
or  other  conveyers  used  to  conduct  edible  and  inedible  products  at  official  establishments 
and  also  those  extending  from  official  establishments  to  other  establlshments^lther  offl- 
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cial  or  unofflcial,  with  a  description  giving  the  exact  location,  terminais,  and  dlmeasloiifl 
of  such  pipes,  or  other  conveyers,  and  of  all  gates,  valves,  or  other  controlling  apparatiu. 
shall  be  filed  with  the  Department,  and  a  copy  of  such  prints  or  diagrams  shall  be  filed 
with  the  inspector  in  charge.  The  print's  or  diagrams  should  designate  the  lines  used 
for  conveying  edible  products  and  those  used  for  conveying  inedible  products.  If  no  such 
underground  pipes  or  conveyers  are  used  for  the  purposes  above  indicated,  a  written 
statement  certifying  to  this  fact  and  duly  signed  by  the  management  of  each  establiah- 
ment  shall  be  filed  with  the  Department. 

Paragraph  6.  All  containers,  such  as  vats  and  tierces,  in  which  white  grease  or  other 
inedible  meat  products  are  placed,  shall  be  plainly  marked  *'  inedible  '*  in  such  a  manner 
ttiat  they  can  be  readily  identified. 

Paragraph  7.  Final  containers,  such  as  tierces,  shall  be  appropriately  marked  od  both 
ends  immediately  after  filling. 

Section  5.  The  only  animal  casings  that  may  be  used  as  containers  in  the  manufacture 
of  sausage  under  these  regulations  are  those  from  cattle,  hogs,  sheep,  or  goats. 

Regulation  24.  Stamps  fob  Export  Packages. 

Section  1.  Paragraph  1.  Numbered  meat-inspection  stamps  shall  be  afilxed  to  packages 
(except  those  in  cloth  wrappings)  containing  meat  or  meat  food  products  to  be  shipped 
or  otherwise  transported  in  foreign  trade. 

Paragraph  t.  Stamps  shall  be  al9xed  in  the  following  manner,  and  when  they  have  been 
afllxed  they  shall  be  covered  Immediately  with  a  coating  of  transparent  varnish  or  other 
similar  substance : 

(a)  The  stamp  may  be  aflBxed  in  a  grooved  space  made  by  removing  a  portion  of  the 
wood  of  sufficient  size  to  admit  the  stamp. 

(h)  The  stamp  may  be  placed  on  either  end  of  the  package,  provided  that  the  sides  are 
made  to  project  at  least  one-eighth  of  an  inch  to  afford  the  necessary  protection  from 
abrasion. 

Section  2.  Inedible-product  stamps  and  certificates  may,  upon  request,  be  issued  to 
accompany  shipments  for  export  of  casings,  bladders,  bungs,  hoofs,  and  other  similar 
inedible  animal  products. 

Regulation  25.  TRANSPonTATiON.* 

Section  1.  Upon  the  application  of  the  exporter  the  inspector  in  charge  of  an  estab- 
lishment is  authorized  to  issue  certificates  for  export  shipments  of  inspected  and  passed 
meat  or  meat  food  products.  The  certificate  should  be  issued  at  the  time  the  product 
leaves  the  establishment ;  if,  however,  the  certificate  is  not  issued  at  that  time,  it  can 
only  be  Issued  upon  identification  and  relnspectlon  of  the  product. 

Section  2.  These  certificates  shall  be  issued  in  serial  numbers  and  in  triplicate  form. 
Each  certificate  shall  show  the  names  of  the  exporter  and  the  consignee,  the  destination, 
the  numbers  of  the  stamps  attached  to  the  article  to  be  exported,  the  shipping  marks,  the 
kind  of  product,  and  the  weight 

Section  3.  Only  one  certificate  shall  be  issued  for  each  consignment  unless  otherwise 
directed  by  the  Chief  of  the  Bureau  of  Animal  Industry. 

Section  4.  Both  the  original  and  duplicate  certificates  shall  be  delivered  by  the  In- 
spector to  the  shipper.  The  copy  of  certificate  provided  by  law  to  be  delivered  to  the 
chief  officer  of  the  vessel  shall  be  the  duplicate  copy  and  shall  be  filed  with  the  customs 
officers  at  the  time  of  lillug  the  master's  manifest  or  the  supplemental  manifest. 

Section  5.  No  master  of  any  steam  or  sailing  vessel  shall  receive  for  transportation 
or  transport  from  the  United  States  to  Great  Britain  or  Ireland,  or  any  of  the  coun- 
tries of  continental  Europe,  or  to  Argentina  or  Mexico,  any  carcass,  part  of  carcass,  or 
meat  food  product  of  cattle,  sheep,  swine,  or  goats,  except  ship  stores,  unless  and  until 
a  certificate  of  Inspection  covering  the  same  has  been  issued  and  delivered  as  provided 
in  this  regulation.  The  requirement  of  export  certificates  is  waived  for  meat  and  meat 
food  products  to  foreign  countries  other  than  those  hereinbefore  named. 

Section  0.  When  Inedible  grease.  Inedible  tallow,  or  Inedible  stearin  derived  from 
cattle,  sheep,  swine,  or  poats  is  offered  for  export,  the  collectors  of  customs,  under  in- 
structions from  the  Secretary  of  Commerce  and  Labor,  will  require  an  affidavit  from 
the  exporter  that  the  products  to  be  exported  are  Inedible  and  are  not  intended  for  food 
purposes. 

Section  7."  No  person,  firm,  or  corporation  shall  receive  for  transportation  or  trans- 
port from  one  State  or  Territory  or  the  District  of  Columbia  to  another  State  or  Ter- 
ritory or  the  District  of  Columbia  any  carcass,  part  of  carcass,  or  meat  food  product 
of  cattle,  sheep,  swine,  or  goats  unless  and  until  a  certificate  Is  made  and  furnished 
In  one  of  the  forms  prescribed  In  sections  11,  12,  13,  and  14  of  this  regulation,  showing 


"  The  transportation  of  meat  or  meat  food  product  from  one  point  In  a  State  or  Terri- 
tory to  another  point  in  the  same  State  or  Territory,  when  in  course  of  shipment  the 
meat  or  meat  food  product  is  taken  through  another  State  or  Territory,  is  interstate 
commerce. 


Digitized  by 


Google 


APPENDIX.  455 

that  each  meat  or  meat  food  product  has  been  either  inspected  and  passed  or  exempted 
from  inspection,  according  to  act  of  Congress  of  June  30,  1906 :  Provided,  That  printed 
certificates  In  the  forms  formerly  required  and  now  on  hand  may  l>e  used  for  this  pur- 
pose. It  is  necessary,  as  old  stocks  cf  printed  certificates  are  exhausted,  that  new  ones 
be  printed  in  the  new  forms. 

Section  8."  When  any  shipment  of  meat  or  meat  food  products  covered  by  these  reg- 
ulations Is  offered  to  any  common  carrier  for  carriage  within  the  United  States  as 
a  part  of  a  foreign  movement,  the  same  certificate  shall  be  required  as  if  the  shipment 
was  destined  to  a  point  within  the  United  States. 

Section  9.*  Paragraph  1.  Shipments  of  inspected  and  passed  meat  or  meat  food 
products  that  are  so  marked  may  be  diverted  from  the  original  destination  without  a 
reinspectlon  of  the  product,  if  a  new  certificate  showing  the  changed  destination  be  given 
to  the  carrier  by  the  owner  or  shipper,  who  may  or  may  not  be  the  original  shipper ;  or 
In  case  of  a  wreck  or  other  extraordinary  emergency  the  carrier  may  divert  such 
shipments  from  the  original  destination  without  a  new  shipper's  certificate. 

Paragraph  2.  The  Government  seals  on  a  car  containing  Inspected  and  passed  meat  or 
meat  food  products  may  be  broken  by  the  carrier  In  case  of  wreck  or  other  extraordinary 
emergency,  and  if  necessary  the  product  may  be  reloaded  into  another  car  or  the  ship- 
ment may  be  diverted  from  the  original  destination  without  another  shipper's  certificate; 
but  in  all  such  cases  the  carrier  shall  Immediately  report  the  transaction  by  telegraph 
to  the  Chief  of  the  Bureau  of  Animal  Industry.  Washington,  D.  C.  Such  report  shall 
include  the  Information  indicated  below : 

(o)   Nature  of  the  emergency. 

(ft)   Place  where  seals  were  broken. 

(c)  Original  points  of  shipment  and  destination. 

(d)  Number  and  inltlal«  of  the  original  car. 

(e)  Number  and  initials  of  the  car  Into  which  the  product  is  reloaded. 

(f)  New  destination  of  the  shipment.  #  , 
ig)   Kind  and  amount  of  product. 

Section  10."  Reshipments  of  inspected  meat  or  meat  food  products  which  are  sound 
and  wholesome  at  the  time  of  reshlpment  may  be  made  without  reinspectlon  when  the 
meat  or  meat  food  products,  or  the  containers  thereof,  are  marked  "  Inspected  and 
Passed,*'  and  the  meat  or  meat  food  products  have  not  been  processed  since  they  were 
originally  shipped  under  section  11  of  this  ret^ulation.  Also  Jobbers,  wholesalers,  or 
others  who  do  no  processing,  and  who  receive  "  Inspected  and  Passed  "  meat  or  meat 
food  products,  may  break  bulk,  repack,  and  reship  the  same  into  interstate  commerce 
under  section  11  of  this  regulation,  If  each  piece  of  meat  or  meat  food  product  in  the 
unmarked  package  bears  the  original  authorized  mark  of  Government  inspection.  Inspec- 
tion shall  be  maintained  at  the  establishments  of  all  such  Jobbers,  wholesalers,  or  others 
who  do  any  processing. 

Section  11.<"  When  any  carcass,  part  of  carcass,  or  meat  food  product  of  cattle, 
sheep,  swine,  or  goats  which  has  been  Inspected  and  passed  and  so  marked  under  these 
regulations  is  offered  to  any  common  carrier  for  transportation  from  one  State  or  Terri- 
tory or  the  District  of  Columbia  to  another  State  or  Territory  or  the  District  of  Colum- 
bia for  interstate  shipment  only,  or  for  Interstate  shipment  as  part  of  a  foreign  move- 
ment, or  for  foreign  shipment,  the  person,  firm,  or  corporation  offering  such  carcass, 
part  of  carcass,  or  meat  food  product  shall  make  a  certificate  In  the  following  form 
and  deliver  the  same  to  the  said  common  carrier,  except  as  provided  in  section  12  of  this 
regulation. 

Date ,  190— 

Name  of  common   carrier 

Shipper 

Point  of  shipment 

Consignee 

Destination 

I  hereby  certify  that  the  meat  or  meat  food  products  described  herein,  which 
are  offered  for  shipment  In  interstate  or  foreign  commerce,  have  Ixeen  inspected 
and  passed  according  to  act  of  (^ongress  of  June  30,   1906,  are  so  marked,  and 
at  this  date  are  sound,  healthful,  wholesome,  and  fit  for  human  food. 
Kind  of  product.  Amount  and  weight. 


(Signature  of  shipper.) 

(Address  of  shipper.) 


•  Formerly  Kegulatlon  52,  B.  A.  I.  Order  137. 

*  Formerly  Meat  Inspection  Rulings  1  A. 

•^  Formerly  Regulation  53,  B.  A.  I.  Order  137. 
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This  certificate  may  be  stamped  upon  or  incorporated  in  any  form  which  la  regalarly 
or  ordinarily  used  in  the  shipment  of  meat  or  meat  food  products. 

Sbction  12.«  Paragraph  1.  An  official  establishment  may  ship  from  the  said  estab- 
lishment to  any  other  official  establishment  any  meat  or  meat  food  product  which  has  been 
inspected  and  passed  under  these  regulations  without  marking  the  same  "  Inspected 
and  Passed/'  if  such  shipment  be  placed  in  a  railroad  car  which  la  sealed  by  an  em- 
ployee of  the  Bureau  of  Animal  Industry,  and  provided  that  not  less  than  25  per  cent 
of  the  contents  of  each  car  consists  of  meat  or  meat  food  products  not  marked  "  Inspected 
and  Passed.'* 

Paragraph  t.  wagons  so  equipped  that  they  can  be  securely  sealed  by  a  Department 
employee  may  be  considered  as  true  containers. 

Paragraph  S.  When  shipments  are  made  under  paragraph  1  of  this  section  the  shipper 
shall  make  for  each  car  and  deliver  to  the  common  carrier  in  duplicate  a  certificate  in  the 
following  form : 

Date ,  190— 

Name  of  common  carrier 

Establishment  number  of  consignor 

Point  of  shipment 

Establishment  number  of  connignee 

Destination 

Car  number  and  initials 

I  hereby  certify  that  the  following-described  meat  or  meat  food  products 
have  been  inspected  and  passed  according  to  act  of  Congress  of  June  30. 
1006.  They  are  not  marked  "  Inspected  and  Passed."  but  have  been  placed 
in  the  above  car  under  the  supervision  of  an  employee  of  the  Bureau  of 

Animal  Industry  which  was  sealed  by  him  with  Government  seals  Nos. 

and 

Kind  of  product.  Amount  and  weight. 


(Signature  of  shipper.) 

(Address  of  shipper.) 
The  duplicate  certificate  shall  be  forwarded  immediately  by  the  initial  carrier  to  the 
Chief  of  the  Bureau  of  Animal  Industry,  Washington,  D.  C.     Attention  is  directed  to  the 
law  which  provides  a  penalty  of  fine  and  Imprisonment  for  any  unauthorized  person  who 
breaks  a  seal  on  such  cars. 

When  shipments  are  made  under  this  section  the  inspector  in  charge  at  point  of  origin 
shall  duly  notify  the  Chief  of  the  Bureau  of  Animal  Industry  and  the  Inspector  in  charge 
at  point  of  destination. 

Section  13.*  When  any  carcass,  part  of  carcass,  or  meat  food  product  of  cattle,  sheep, 
swine,  or  goats  which  has  not  been  inspected  under  these  regulations  is  offered  for  ship- 
ment from  one  State  or  Territory  or  the  District  of  Columbia  to  another  State  or  Terri- 
tory or  the  District  of  Columbia  by  any  retail  butcher  or  retail  dealer  who  holds  a  cer- 
tificate of  exemption  issued  by  the  Secretary  of  Agriculture,  the  common  carrier  shall 
require  a  certificate  to  be  made  in  duplicate  in  the  following  form  by  said  retail  butcher 
or  retail  dealer,  which  certificate  shall  in  all  case^:  show  the  exemption  number  designated 
by  the  Secretary  of  Agriculture  for  said  retail  butcher  or  retail  dealer : 

Date ,  190-_- 

Name  of  common  carrier 

Shipper  

Point  of  shipment 

Consignee 

Destination 

Number  of  exemption  certificate 

I  hereby  certify  that  I  am  a  retail  butcher  or  a  retail  dealer  in  meat  or 
meat  food  products ;  that  the  foIIowing-deHcribed  meat  or  meat  food  products 
are  offered  for  shipment  in  interstate  commerce  to  a  customer,  as  exempted 
from  iuBpectlon  according  to  act  of  Congress  of  June  30,  1906,  under  cer- 
tificate issued  to  me  by  the  United  States  Department  of  Agriculture,  and 
that  at  this  date  they  are  sound,  healthful,  wholesome,  and  fit  for  human 
food,  and  contain  no  preservative  or  coloring  matter  or  other  substance 
prohibited  by  the  regulations  of  the  Secretary  of  Agriculture  governing 
meat  inspection. 

Kind  of  product.  Amount  and  weight. 


(Signature  of  shipper.) 

(Address  of  shipper.) 


"  Formerly  Regulation  54,  B.  A.  I.  Order  137. 
«•  Formerly  Regulation  55,  B.  A.  I.  Order  137. 
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The  duplicate  certificate  shall  be  forwarded  immediately  by  the  initial  carrier  to  the 
Chief  of  the  Bureau  of  Animal  Industry,  Washington,  D.  C.  This  certificate  shall  be 
separate  and  apart  from  any  waybill,  bill  of  lading,  or  other  form  ordinarily  used  in  the 
shipment  of  meat. 

Sbction  14.«  When  any  cattle,  sheep,  swine,  or  goats  have  been  slaughtered  by  any 
farmer  on  the  farm,  and  the  carcasses,  parts  of  carcasses,  or  meat  food  products  thereof 
are  offered  to  any  common  carrier  for  transportation  from  one  State  or  Territory  or  the 
District  of  Columbia  to  another  State  or  Territory  or  the  District  of  Columbia,  the  com- 
mon carrier  may  so  transport  such  carcasses,  parts  of  carcasses,  or  meat  food  products 
as  long  as  the  same  may  be  identified  as  of  animals  slaughtered  by  any  farmer  on  the 
farm. 

Date ,  190__- 

Name  of  common  carrier 

Shipper 

Consignee 

Point  of  shipment 

Destination 

I  hereby  certify  that  the  following-described  uninspected  meat  or  meat 
food  products  are  from  animals  slaughtered  by  a  farmer  on  the  farm,  and 
are  offered  for  transportation  in  interstate  commerce  as  exempted  from  in- 
spection according  to  act  of  Congress  of  June  30,  1906,  and  that  nt  this  date 
they  are  sound,  healthful,  wholesome,  and  fit  for  human  food,  and  contain 
no  preservative  or  coloring  matter  or  other  substance  prohibited  by  the 
regulations  of  the  Secretary  of  Agriculture  governing  meat  inspection. 

Kind  of  product  Amount  and  weight. 


(Signature  of  shipper.) 

(Address  of  shipper.) 

The  duplicate  certificate  shall  be  forwarded  immediately  by  the  initial  carrier  to  the 
Chief  of  the  Bureau  of  Animal  Industry,  Washington,  D.  C. 

Section  15.^  All  original  certificates  delivered  to  the  common  carrier,  as  required  by 
this  regulation,  shall  be  filed  and  retained  for  one  year  by  the  initial  carrier,  in  order  that 
they  may  be  readily  checked  by  this  Department  in  such  manner  as  the  Secretary  of 
Agriculture  may  from  time  to  time  prescribe." 

Sbction  1Q.^  All  waybills,  transfer  bills,  running  slips,  or  conductor's  cards  accom- 
panying an  interstate  or  foreign  shipment  of  meat  or  meat  food  product  must  have  em- 
bodied in,  stamped  upon,  or  attached  to  it  a  signed  statement  which  shall  be  evidence  to 
connecting  carriers  that  the  proper  shipper's  certificate  as  required  by  sections  11,  12, 
13,  and  14  of  this  regulation  is  on  file  with  the  Initial  carrier,  and  no  connecting  carrier 
shall  receive  for  transportation  or  transport  any  Interstate  or  foreign  shipment  of  meat 
or  meat  food  product  unless  the  waybill,  transfer  bill,  running  slip,  or  conductor's  card 
accompanying  the  same  includes  the  aforesaid  signed  statement  in  one  of  the  following 
forms  : 

When  shipment  is  made  under  section  11  or  12 : 

(Name  of  transportation  company.) 
United  States  inspected  and  passed  as  evidenced  by  shipper's  certificate  on 
file  with  initial  carrier. 

(Signed)  ,   Agent. 

When  shipment  is  made  under  section  13  or  14 : 

(Name  of  transportation  company.) 
Exempted   from   inspection   as  evidenced   by   shipper's   certificate  on  file 
with  initial  carrier. 

(Signed)  ,  Agent. 

Section  17. •  Paragraph  1.  When  any  carcass,  part  of  carcass,  or  meat  food  product 
of  cattle,  sheep,  swine,  or  goats  loaded  on  a  truck,  wagon,  cart,  or  other  vehicle,  or 
otherwise  prepared  for  shipment,  Is  offered  for  transportation  or  transported  by  ferry, 
such  ferry  being  the  initial  carrier  from  one  State,  Territory,  or  the  District  of  Columbia 
to  another  State,  Territory,  or  the  District  of  Columbia,  the  person,  firm,  or  corporation 
offering  such  carcass,  part  of  carcass,  or  meat  food  product  shall,  except  as  hereinafter 
provided  by  paragraph  5,  make  a  certificate  In  one  of  the  forms  hereinafter  indicated 
and  deliver  the  certificate  to  said  common  carrier ;  and  no  person,  firm,  or  corporation 
operating  a  ferry  line  as  aforesaid  shall  receive  for  transportation  or  transport  any  car- 

«  Formerly  Regulation  56,  B.  A.  I.  Order  137. 
» Formerly  Regulation  57,  B.  A.  I.  Order  137. 

"  Stocks  of  printed  certificates  now  on  hand  may  be  used,  but  as  new  supplies  are 
printed  they  should  conform  to  the  forms  prescribed. 

*  Formerly  Regulation  58,  B.  A.  I.  Order  137. 

•  Formerly  Regulation  65,  B.  A.  I.  Order  137. 
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cais,  part  of  carcass,  or  meat  food  product  of  cattle,  sheep,  swine,  or  goats  loaded  oo  a 
truck,  wagon,  cart,  or  other  vehicle,  or  In  any  other  manner  prepared  for  transportaticm. 
unless  a  certificate  In  one  of  the  forms  referred  to  is  properly  filled  out  and  delWered  by 
the  shipper  as  herein  required. 

Paragraph  2.  When  the  shipment  consists  of  inspected  and  passed  meat  or  meat  food 
products,  the  form  of  certificate  shown  in  section  11  of  this  regulation  shall  be  used. 

Paragraph  3.  When  the  shipment  is  made  under  exemption  and  consists  of  meat  or 
meat  food  product  which  has  not  been  inspected  and  passed,  the  form  of  certificate 
shown  in  section  13  of  this  regulation  shall  be  used,  and  a  duplicate  shall  be  for- 
warded immediately  by  the  ferry  company  to  the  Chief  of  the  Bureau  of  Animal  In- 
dustry, Washington,  D.  C. 

Paragraph  4.  When  the  shipment  consists  of  meat  or  meat  food  products  from  animals 
slaughtered  by  a  farmer  on  the  farm  and  which  have  not  been  inspected  and  passed, 
the  form  of  certificate  shown  In  section  14  of  this  regulation  shall  be  used,  and  a  dupli- 
cate shall  be  forwarded  Immediately  by  the  ferry  company  to  the  Chief  of  the  Bureau 
of  Animal  Industry,  Washington,  D.  C. 

Paragraph  5.  When  a  shipper's  certificate  for  meat  or  meat  food  products  has  been 
Issued  and  Is  on  file  with  the  initial  carrier  and  that  fact  is  shown  by  notation  on  the 
billing,  the  ferry  company  need  not  require  another  certificate. 

Section  18.«  Imported  meat  or  meat  food  products  which  have  not  been  mixed  or 
compounded  with  or  added  to  domestic  meat  or  meat  food  products  may  be  transported 
by  any  common  carrier  from  one  State  or  Territory  or  the  District  of  Columbia  into 
another  State  or  Territory  or  the  District  of  Columbia  if  the  packages  containing  them 
are  marked  '*  Inspected  under  the  Food  and  Drugs  Act  of  June  80,  1906,"  when  received 
for  transportation. 

Section  19.*  Paragraph  1.  Meat  or  meat  food  products  which  have  been  inspected 
and  passed  and  so  marked,  and  which  have  been  transported  from  the  establishments  in 
which  they  were  prepared  into  the  channels  of  trade,  and  which  are  alleged  or  known  to 
have  become  unsound,  unwholesome,  or  otherwise  unfit  for  human  food,  may  be  trans- 
ported in  Interstate  commerce  only  under  the  following  restrictions : 

Paragraph  2.  Meat  or  meat  food  products  inspected  and  passed  and  so  marked  and 
which  are  alleged  to  be  unsound,  unwholesome,  or  otherwise  unfit  for  human  food  may 
be  shipped  from  one  State  or  Territory  or  the  District  of  Columbia  to  any  official  estab- 
lishment in  the  same  or  a  different  State  or  Territory  if  a  written  permit  in  duplicate 
for  such  shipment  be  first  obtained  from  the  Inspector  in  charge  of  the  establishment  to 
which  the  shipment  Is  destined.  In  all  such  shipments  both  the  original  and  duplicate 
copies  of  the  permits  shall  be  surrendered  to  the  carrier  accepting  the  meat  or  meat 
food  product,  and  the  carrier  shall  require  the  shipper  to  furnish  three  copies  of  the 
form  of  certificate  hereinafter  given.  One  of  these  certificates  and  the  duplicate  copy 
of  the  permit  shall  be  retained  by  the  carrier ;  another  copy  of  the  certificate,  together 
with  the  original  permit,  shall  be  mailed  by  the  carrier  to  the  Chief  of  the  Bureau  of 
Animal  Industry,  Washington,  D.  C,  and  the  third  copy  of  the  certificate  shall  be  ad- 
dressed and  mailed  by  the  carrier  to  the  Bureau  of  Animal  Industry  inspector  in  charge 
at  the  point  to  which  the  shipment  is  consigned.  Upon  the  arrival  of  the  shipment 
at  the  establishment  the  inspector  In  charge  shall  cause  a  careful  inspection  to  be  made 
of  the  shipment,  to  determine  whether  or  not  It  Is  unsound,  unwholesome,  or  otherwise 
unfit  for  food.  Should  the  meat  or  meat  food  product  contained  in  the  shipment  prove 
to  be  unsound,  unwholesome,  or  otherwise  unfit  for  human  food.  It  shall  at  once.be 
stamped  "  V.  S.  Inspected  and  Condemned  "  and  be  Immediately  tanked  or  removed  to 
the  condemned  room.  If  the  meat  or  meat  food  product  contained  in  the  shipment  shall 
prove  to  be  sound,  wholesome,  and  fit  for  human  food,  the  Inspector  shall  allow  the 
meat  or  meat  food  product  to  enter  the  establishment.  Meat  or  meat  food  products  at  an 
official  establishment  alleged  or  known  to  be  unsound,  unwholesome,  or  otherwise  unfit 
for  human  food  shall  not  be  shipped  under  this  paragraph,  but  must  be  disposed  of  at 
the  establishment. 

Paragraph  3.  Meat  or  meat  food  products  which  have  been  inspected  and  passed  and 
are  so  marked  and  are  alleged  to  be  unsound,  unwholesome,  or  otherwise  unfit  for  human 
food  may  be  returned  from  one  State  or  Territory  or  the  District  of  Columbia  to  any 
jobber,  wholesaler,  or  other  dealer  from  whom  the  said  meat  or  meat  food  product  was 
purchased,  if  a  written  permit,  In  duplicate,  for  such  shipment  be  first  obtained  from  the 
Chief  of  the  Bureau  of  Animal  Industry.  In  all  such  shipments  both  the  original  and 
duplicate  copies  of  the  permits  shall  be  surrendered  to  the  carrier  accepting  the  meat  or 
meat  food  product,  and  the  carrier  shall  require  the  shipper  to  furnish  two  copies  of  the 
form  of  certificate  hereinafter  given.  One  of  these  certificates  and  the  duplicate  copy  of 
the  permit  shall  be  retained  by  the  carrier,  and  the  other  copy  of  the  certificate,  together 
with  the  original  permit,  shall  be  mailed  by  the  carrier  to  the  Chief  of  the  Bureau  of 


« Formerly   Regulation  64,   B.   A.   I.   Order  137. 
» Formerly   Regulation   61,   B.   A.    I.   Order  137. 
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Animal  Industry,  Washington,  D.  C  If  tbe  meai  or  meat  food  product  which  Is  shipped 
under  this  section  shall  prove  to  be  unsound,  unwholesome,  or  otherwise  unfit  for  human 
food  it  may  not  be  reshlpped  in  interstate  commerce  as  a  food  product. 

Paragraph  ^  The  shipper's  certificate  required  by  paragraphs  2  and  3  of  this  section 
shall  be  in  the  following  form,  and  shall  In  all  cases  show  a  description  and  the  weight 
of  the  meat  or  meat  food  product :  • 

Date ,  190— 

Name  of  common  carrier 

Consignor    

Point  of  shipment 

Consignee    

Destination 

Namber  of  permit 

I  hereby  certify  that  the  following-described  meat  or  meat  food  prod- 
ucts have  been  inspected  and  passed  according  to  the  act  of  Congress  of 
June  30,  1006,  and  are  so  marked.  It  is  alleged  that  the  said  meat  or 
meat  food  products  are  unsound,  unheaithful,  unwholesome,  and  unfit  for 
human  food. 

Kind  of  product.  Amount  and  weight. 


(Signature  of  shipper.) 

(Business  or  occupation  of  shipper.) 

(Address  of  shipper.) 

As  evidence  to  connecting  carriers  that  the  proper  shipper's  certificate  as  required  by 
this  paragraph  is  on  file  with  the  initial  carrier,  the  waybills,  transfer  bills,  ranning 
slips,  or  conductor's  cards  accompanying  the  shipments  of  meat  or  meat  food  products, 
made  under  paragraphs  2  and  3  of  this  section,  must  have  embodied  in,  stamped  upon, 
or  attached  to  the  same  a  signed  statement  in  the  following  form  : 

(Name  of  railroad  company.) 
Meat  or  meat  product  alleged   to   be  unsound,   unwholesome,   or  other- 
wise   unfit    for    food     as    evidenced    by    shipper's    certificate    on    file    with 
initial  carrier. 

(Signed)  :  Agent. 

Paragraph  5.  Uninspected  meat  or  meat  food  product,  or  meat  or  meat  food  product  in- 
spected and  marked  and  which  Is  known  to  have  become  unsound,  unwholesome,  or  other- 
wise unfit  for  human  food,  or  inedible  grease  or  tallow  or  other  fat,  may  be  shipped  from 
one  State  or  Territory  or  the  District  of  Columbia  to  another  State  or  Territory  or  the 
District  of  Columbia  or  to  a  foreign  country  for  industrial  purposes.  No  such  shipment 
shall  be  accepted  by  any  carrier  unless  and  until  the  product  which  is  known  to  be  un- 
sound, unwholesome,  or  otherwise  unfit  for  food  shall  have  been  denatured  or  otherwise 
rendered  unavailable  for  food  purposes.  The  carrier  shall  require  the  shipper  to  certify  in 
writing  that  the  meat  or  meat  food  product  has  been  so  denatured  or  otherwise  rendered 
unavailable  for  food  purposes.  This  certificate  of  the  shipper  that  the  meat  or  meat  food 
product  has  been  denatured  shall  be  forwarded  by  the  carrier  to  the  Chief  of  the 
Bureau  of  Animal  Industry,  Washington,  D.  C.  It  is  suggested  that  tbe  shipper's  cer- 
tificate of  denaturing  required  for  shipments  made  under  this  paragraph  be  in  the  fol- 
lowing form : 

Date ,  190_-_ 

Name  of  common  carrier 

Consignor 

Point  of  shipment 

Consignee 

Destination 

I  hereby  certify  that  the  following-described  inedible  meat  or  moat  food 
products  have  been  denatured  or  otherwise  rendered  unavailable  for  food 
purposes. 

Kind  of  product.  Amount  and  weight. 


(Signature  of  shipper.) 
( Busfness  or  occupation  of  shipper. ) 
(Address  of  shipper.) 


•Attention  is  directed  to  the  meat-inspection  law,  which  provides  a  penalty  of  a  fine  of 
$10,000  and  imprisonment  for  two  years  for  any  person  who  ships  for  human  consump- 
tion in  Interstate  or  foreign  trade  any  meat  or  meat  food  product  which  is  unsound, 
unwholesome,  or  otherwise  unfit  for  human  food. 
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As  evidence  to  connecting  carriers  that  the  proper  shipper's  certificate  is  on  file  with 
the  initial  carrier,  the  waybills,  transfer  bills,  ranningr  slips,  or  conductors'  cards  accom- 
panying the  shipment  of  meat  or  meat  food  product  under  this  paragraph  must  have 
embodied  in,  stamped  upon,  or  attached  to  the  same  a  signed  statement  in  the  following 
form: 

(Name  of  railroad  company.) 
Unsound,  unwholesome,  or  otherwise  unfit  for  food,  and  denaturea  or  oth- 
erwise rendered  unavailable  for  food  purposes,   as  evidenced  by  shipper's 
certificate  on  file  with  the  initial  carrier. 

(Signed)  Agent. 

Regulation  26.  CocNTBHPEiTiNa,  etc. 

Section  1.  It  is  a  misdemeanor,  punishable  by  fine  and  imprisonment,  for  any  person, 
firm,  or  corporation,  or  officer,  agent,  or  employee  thereof,  to  forge,  counterfeit,  simulate, 
or  falsely  represent,  or  without  proper  authority  to  use,  fall  to  use,  or  detach,  or  know- 
ingly or  wrongfully  to  alter,  deface,  or  destroy,  or  to  fail  to  deface  or  destroy,  any  of 
the  marks,  stamps,  tags,  labels,  or  other  identification  devices  provided  for  by  law.  or 
by  these  regulations,  on  any  carcasses,  parts  of  carcasses,  or  the  food  product,  or  the 
containers  thereof,  or  wrongfully  to  use,  deface,  or  destroy  any  certificate  provided  for 
by  law  or  by  these  regulations. 

Rboulation  27.  Repobts. 

Section  1.  Reports  of  the  work  of  inspection  carried  on  in  every  ofllclal  establishment 
shall  be  forwarded  to  the  Department  by  the  Inspector  in  charge,  on  such  blank  forms 
and  in  such  manner  as  may  be  specified  by  the  Chief  of  the  Bureau  of  Animal  Industry. 

Section  2.  The  proprietors  of  official  establishments  shall  furnish  dally  to  the  Depart- 
ment employees  detailed  to  the  various  departments  accurate  information  regarding 
receipts,  shipments,  and  amounts  of  products  on  which  to  base  their  dally  reports. 

Section  3.  Reports  on  sanitation  shall  be  made  at  stated  times  by  the  Department 
employees  in  charge  of  the  various  departments  to  the  inspector  in  charge  of  the  station, 
and  by  the  Inspector  in  charge  to  the  Chief  of  the  Bureau  of  Animal  Industry.  If  any 
insanitary  conditions  are  detected  by  any  Department  employee,  such  conditions  shall  be 
reported  immediately  to  the  Inspector  in  charge,  who,  after  investigation,  shall  report 
them  to  the  Chief  of  the  Bureau. 

Rbodlation  28.  Appeals. 

Section  1.  When  the  action  of  any  Inspector  in  condemning  any  carcass  or  part 
thereof,  meat,  or  meat  food  product  is  questioned,  appeal  may  be  made  to  the  inspector 
in  charge,  and  from  his  decision  appeal  may  be  made  to  the  Chief  of  the  Bureau  of 
Animal  Industry  or  to  the  Secretary  of  Agriculture,  whose  decision  shall  be  final. 

Regulation  29,  Cooperation  with  Municipal  Authorities. 

Section  1.  Inspectors  In  charge  are  directed  to  notify  the  municipal  authorities  of 
the  character  of  inspection,  and  upon  request  to  advise  with  such  authorities  with  a 
view  to  preventing  the  entry  Into  the  local  markets  of  diseased  animals  or  their  products. 
The  details  of  any  proposed  cooperative  arrangement  must  be  first  submitted  to  and 
approved  by  the  Chief  of  the  Bureau  of  Animal  Industry. 


Amendment  1  to  B.  A.  I.  Order  150. 

Begrulations  Governing  the  Meat  Inspection  of  the  United  States  Department 
of  Agriculture — ^Amendment  to  Section  19  of  Regulation  25,  Exempting 
Shipments  of  Certain  Inedible  Grease,  Tallow,  or  Other  Fat  from  the  Pro- 
vision Requiring  the  Denaturing  of  Inedible  Products. 

U.  S.  Department  op  Agriculture,  Office  op  the  Secrbtart, 

Washington,  D.  C,  April  U,  1906. 
For  the  purpose  of  preventing  the  use  In  Interstate  or  foreign  commerce  of  meat  and 
meat  food  products  which  are  unsound,  unhealthful,  unwholesome,  or  otherwise  unfit  for 
human  food,  under  authority  conferred  upon  the  Secretary  of  Agriculture  by  the  provi- 
sions of  the  act  of  Congress  approved  June  30,  1906  (34  Stat,  674),  the  following 
paragraph,  numbered  paragraph  6,  is  hereby  prescribed  as  an  addition  to  section  19  of 
Regulation  25. 

This  amendment,  which  for  the  purpose  of  identification  is  designated  as  Amendment 
1  to  B.  A.  I.  Order  150,  shall  become  and  be  effective  on  and  after  May  1,  1908. 

James  Wilson,  Secretary  of  Agriculture. 
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Paragraph  6.  When  Inedible  grease,  tallow,  or  other  fat  for  Industrial  use  Is  of  such 
a  nature  or  Is  Intended  for  such  an  Industrial  use  that  It  is  Impracticable  to  denature 
the  same  or  that  denaturing  will  make  It  impossible  to  put  the  product  to  the  desired 
industrial  use,  such  inedible  grease,  tallow,  or  other  fat  may  be  shipped  from  one  State  or 
Territory  or  the  District  of  Columbia  to  another  State  or  Territory  or  the  District  of 
Columbia,  or  to  a  foreign  country,  without  denaturing  If  the  outside  container  of  the  said 
Inedible  grease,  tallow,  or  other  fat  be  marked  as  follows :  The  end  of  the  containers 
shall  be  painted  white  and  conspicuously  stenciled  or  burned  with  the  true  name  of  the 
product  and  the  word  "  ineoibl£/' 

No  such  shipment  shall  be  accepted  by  any  carrier  unless  and  until  the  shipper  shall 
certify  in  writing  that  the  said  Inedible  grease,  tallow,  or  other  fat  Is  of  such  a  character 
or  Is  Intended  for  such  use  that  denaturing  is  Impossible  or  will  render  said  inedible 
grease,  tallow,  or  other  fat  unavailable  for  the  desired  Industrial  use. 

The  shipper's  certificate  shall  be  In  the  following  form : 

Date ,  190— 

INEDIBLE  FAT. 

Name  of  common  carrier 

Consignor 

Point  of  shipment 

Consignee 

Destination 

I  hereby  certify  that  the  following-described  fat  Is  Inedible  and  is  not 
Intended  for  food  purposes,  and  that  the  said  fat  is  of  such  a  character  or  is 
intended  for  such  a  use  that  denaturing  is  impossible  or  will  render  said  fat 
unavailable  for  the  desired  industrial  use. 

Kind  of  product.  Amount  and  weight. 


(Signature  of  shipper.) 
^Business  or  occupation  of  shfpper.f 


(Address  of  shipper. ) 

As  evidence  to  connecting  carriers  that  the  proper  shipper's  certificate  Is  on  file  with 
the  Initial  carrier,  the  waybills,  transfer  bills,  running  slips,  or  conductors'  cards  accom- 
panying such  shipments  must  have  embodied  In,  stamped  upon,  or  attached  to  the  same 
a  signed  statement  In  the  following  form : 

(Name  of  carrier) 

Inedible  and  not  Intended  for  food  purposes,  as  evidenced  by  shipper's  cer- 
tificate on  file  with  the  Initial  carrier. 

(Signed)  Agent. 

The  shipper's  certificate  shall  be  made  In  duplicate,  and  one  copy  shall  be  Immediately 
forwarded  by  the  carrier  to  the  Chief  of  the  Bureau  of  Animal  Industry,  Washing- 
ton, D.  C. 


Meat  Inspection  Rulings — 3A. 

Notice  Regarding  the  Enforcement  of  that  Portion  of  Paragraph  5  of 
Section  19  of  Begrulation  25  of  B.  A.  I.  Order  150,  Belating  to  the  Dena- 
turing of  Inedible  Grease,  Tallow,  and  Other  Fat. 

U.  S.  Department  op  Agricdltcbb,  Ofpice  op  the  Secbetary, 

Washington,  D.  C,  April  6,  1908. 
Notice  is  hereby  given  that  that  portion  of  paragraph  5  of  section  19  of  Regulation  25 
of  Bureau  of  Animal  Industry  Order  150,  which  requires  that  no  shipment  of  Inedible 
grease  or  tallow  or  other  fat  shall  be  shipped  or  accepted  for  shipment  from  one  State  or 
Territory  or  the  District  of  Columbia  to  another  State  or  Territory  or  the  District  of 
Columbia,  or  to  a  foreign  country,  unless  and  until  such  shipment  has  been  denatured 
or  otherwise  rendered  unavailable  for  food  purposes  and  a  certificate  to  that  effect  has 
been  filed  with  the  transportation  company,  will  not  be  enforced  until  May  1,  1908. 

W.  M.  Hays,  Acting  Secretary. 
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B.  A.  I.  Ordir  161. 

Bule  1,  B«T)Bion  3.— To  Prevent  the  Spread  of  Splentic  Fever  in  Cattle 
(Effective  on  and  after  April  1,  1908). 

U.  S.  Dbpabtmint  of  Agbiccltcbb,  Officb  of  thb  Sbcretast. 

The  fact  hms  been  determined  by  the  Secretary  of  Agricnlture,  and  notice  Is  hereby 
glTen,  that  a  contagious  and  Infectious  disease  known  as  splenetic,  southern,  or  Texas 
fever  exists  among  cattle  in  the  following-named  States  and  Territories,  to  wit : 

California,  Oklahoma,  Tbxas,  Missouri,  Arkansas,  Louisiana,  Mississippi,  Tbn- 
NBSSKE,  Alabama,  Virginia,  North  Carolina,  South  Carolina,  Gborqia,  and  Floriaa. 

Now,  therefore,  I,  James  Wilson,  Secretary  of  Agriculture,  under  authority 
conferred  by  section  1  of  the  act  of  Congress  approved  March  3,  1906  <33  Stat,  1264), 
do  hereby  quarantine  the  area  hereinafter  described  and  do  order  by  this  Rule  1;  Reyision 
3,  under  the  authority  and  discretion  conferred  on  the  Secretary  of  Agriculture  by  sec- 
tion 3  of  the  act  of  Congress  approved  March  3,  1906  (33  Stat,  1266),  that  the  Interstate 
movement  of  cattle  of  the  area  herein  quarantined  to  any  point  not  located  in  the  said 
quarantined  area  shall  be  made  only  in  accordance  with  the  regulations  of  the  Secretary 
of  Agriculture  designated  as  B.  A.  I.  Order  143,  promulgated  March  22,  1907,  and 
effective  April  16,  1907,  and  amendments  thereto,  subject  only  to  the  exceptions  here- 
inafter contained. 

The  following  areas  are  quarantined  for  splenetic,  southern,  or  Texas  fever  in  cattle : 

CALIFORNIA. 

The  counties  of  San  Diego,  Imperial,  Orange,  Riverside,  Los  Angeles,  Ventura,  San 
Luis  Obispo,  that  portion  of  San  Bernardino  County  west  of  the  one  hundred  and  six- 
teenth meridian  west  longitude,  Santa  Barbara  County  with  the  exception  of  the  island 
of  Santa  Rosa,  and  that  portion  of  Fresno  County  west  of  the  right  of  way  of  the  main 
line  of  the  Southern  Pacific  Company  are  quarantined. 

During  the  continuance  of  this  quarantine  no  cattle  of  the  counties  of  Riverside,  Los 
Angeles,  Ventura,  San  Luis  Obispo,  Santa  Barbara  (except  the  island  of  Santa  Rosa), 
that  portion  of  San  Bernardino  County  west  of  the  one  hundred  and  sixteenth  meridian 
west  longitude,  or  that  portion  of  Fresno  County  west  of  the  right  of  way  of  the  main 
line  of  the  Southern  Pacific  Company  shall  be  moved  or  allowed  to  move,  except  as 
provided  for  immediate  slaughter,  to  any  point  in  the  I'nited  States  not  in  the  State  of 
California  which  is  located  in  an  area  not  quarantined  for  splenetic,  southern,  or  Texas 
fever  unless  and  until  the  said  cattle  shall  have  been  inspected  and  found  free  of  infec- 
tion and  a  written  permit  for  the  movement  issued  by  an  inspector  of  the  Bureau  of 
Animal  Industry,  nor  until  permission  shall  have  been  obtained  in  advance  of  the  move- 
ment from  the  proper  official  of  the  State  or  Territory  Into  which  the  cattle  are  to  be 
shipped. 

From  the  other  counties  in  California  which  are  quarantined  for  splenetic,  southern, 
or  Texas  fever,  cattle  shall  only  be  moved  or  allowed  to  move  interstate  to  points  out- 
side of  the  quarantined  area  in  accordance  with  the  regulations  for  immediate  slaughter. 

tbxak. 

The  entire  State  of  Texas  is  quarantined,  with  the  exception  of  the  counties  of  Dal- 
lam, Sherman,  Hansford.  Ochiltree,  Lipscomb,  Hartley,  Moore,  Hutchinson,  Roberts, 
Hemphill,  Oldham,  Potter,  Carson,  Gray,  Wheeler,  Deaf  Smith,  Randall,  Armstrong, 
Donley,  Collingsworth,  Parmer,  Castro,  Swisher,  Briscoe,  Hall,  Childress,  Bailey,  Lamb, 
Hale,  Floyd,  Motley,  Cochran,  Hockley,  Lubbock,  Crosby,  Dickens,  Yoakum,  Terry,  Lynn, 
Garza,  Kent,  Gaines,  Dawson,  Andrews,  Martin,  El  Paso,  Jeff  Davis,  Presidio,  Brewster, 
Reeves,  Loving,  Winkler,  Ector,  Midland,  and  Ward. 

During  the  continuance  of  this  quarantine  no  cattle  of  the  counties  of  Cottle,  Harde- 
man, Foard,  Wilbarger,  King,  Knox,  Baylor,  Stonewall,  Haskell,  Borden,  Scurry,  Fisher, 
.Tones,  Howard,  Mitchell,  (ilasscock,  Sterling,  Crane,  Upton,  Reagan,  Irion,  those  por- 
tions of  the  counties  of  Pecos  and  Terrell  north  and  west  of  a  line  beginning  at  a  point 
on  the  western  boundary  of  Pecos  County  where  said  boundary  is  intersected  by  the 
roadbed  of  the  Galveston,  Harrlsburg  and  San  Antonio  Railroad  Company;  thence  in 
an  easterly  direction  with  the  center  of  said  roadbed  to  a  point  on  section  No.  36,  block 
A2,  Galveston,  Harrlsburg  and  San  Antonio  Railroad  Company;  thence  north  with  the 
pasture  fence,  running  in  a  northerly  direction  through  the  eastern  part  of  sections 
Nob.  13  and  12  of  said  block  A2  and  across  section  1,  Gulf,  Colorado  and  Santa  Fe 
Railway  Company ;  thence  continuing  north  with  said  pasture  fence  through  the  eastern 
parts  of  sections  Nos.  16,  17,  46,  47,  76.  77.  106,  107,  136,  137,  142,  148,  and  194.  block 
D,  Missouri,   Kansas  and  Texas  Extension  Railway   Company ;   thence  continuing  in  a 
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northerly  direction  to  a  point  on  the  northern  boundary  of  section  No.  6.  block  160, 
Gulf.  Colorado  and  Santa  Fe  Railway  Company,  game  being  comer  of  pasture  fence; 
thence  east  along  the  northern  boundary  of  gectioha  Not.  6,  0,  10,  11,  12,  15.  16,  block 
160.  Owlf.  Colorado  and  Santa  Fe  Railway  Company,  to  the  northeast  cotner  of  gald 
section  No.  10,  the  same  being  corner  of  pasture  fence;  thence  In  a  northerly  direction 
with  the  eastern  boundary  of  sections  Nob.  22,  121,  20.  23,  24,  28,  26.  27,  28,  29,  dO, 
81,  and  82.  block  1.  Corpus  Chrlstl.  Ban  Diego  and  Rio  Grande  Narrow  Gauge  Railway 
Company,  to  the  northeast  comer  of  said  section  No.  32 ;  thence  West  with  the  northern 
boundary  of  sections  Nos.  82  and  33,  same  block,  to  the  northwest  corner  of  section  No. 
88,  block  1.  Corpus  Chrlstl,  San  Diego  and  Rio  Grande  Narrow  Gauge  Railway  Com- 
pany, corner  of  fence;  thence  north  with  the  eastern  boundary  of  sections  Nos.  1,  12, 
13,  24,  25,  36,  87,  48,  49,  60,  61,  and  72,  block  2,  Corpus  ChrisU,  San  Diego  and  Rio 
Grande  Narrow  Gauge  Railway  Company,  to  the  northeast  corner  of  said  section  No.  72; 
thence  In  an  easterly  direction  with  the  pasture  fence  to  the  southeast  comer  of  section 
No  9,  patented  to  James  E.  E^vans;  thence  north  along  the  eastern  boundary  of  said 
section  No.  9  to  the  northwest  comer  of  section  No.  100,  block  A2,  Texas  Central  Railway 
Company ;  thence  east  with  the  northem  boundary  of  sections  Nos.  100  and  89,  same 
block,  to  the  northeast  corner  of  said  section  No.  89,  block  A2,  Texas  Central  Railway 
Company;  thence  north  along  the  eastern  boundary  of  sections  Nos.  90,  91,  92,  and  93 
to  the  southeast  comer  of  section  No.  94,  block  A2.  Texas  Central  Railway  Company; 
thence  northwest  diagonally  across  section  No.  94  to  the  northwest  comer  of  said  sec- 
tion; thence  continuing  in  a  northwesterly  direction  diagonally  across  sections  Nos.  14, 
18,  and  28  to  the  northeast  comer  of  section  No.  29,  block  C4,  Gulf,  Colorado  and  Santa 
Fe  Railway  Company ;  thence  west  with  the  northern  boundary  of  said  section  No.  29  to 
the  northwest  comer  of  said  section ;  thence  northwest  diagonally  across  section  No.  1, 
Texas  Central  Railway  Company,  section  No.  97,  block  194,  Gulf,  Colorado  and  Santa 
Fe  Railway  Company,  to  the  northeast  comer  of  section  No.  96;  thence  In  a  northerly 
direction  across  section  No.  94  to  a  point  on  its  northern  boundary  600  varas  west  of 
Its  northeast  corner;  thence  continuing  north  through  sections  Nos.  93,  90,  89,  86,  85, 
and  58,  block  194,  Gulf,  Colorado  and  Santa  Fe  Railway  Company,  to  a  point  on  the 
northern  boundary  of  said  section  No.  58 ;  thence  northwesterly  with  the  pasture  fence 
through  section  No.  59  to  the  northeast  comer  of  section  No.  82  and  the  southeast 
corner  of  section  No.  81,  same  block ;  thence  continuing  northwesterly  to  section  No.  17, 
Houston  and  Great  Northem  Railroad  Company ;  thence  north  along  the  eastern  boundary 
of  said  section  No.  17  to  the  Pecos  River ;  thence  northwesterly  along  said  Pecos  River 
to  the  northwest  corner  of  Crockett  County,  or  that  portion  of  Tom  Green  County  west 
of  a  line  extending  due  north  from  the  northeast  corner  of  Irion  County  to  the  southern 
boundary  of  Coke  County,  shall  be  moved  or  allowed  to  move,  except  as  provided  for 
immediate  slaughter,  to  any  point  In  the  United  States  not  in  the  State  of  Texas  which 
is  located  in  an  area  not  quarantined  for  splenetic,  southern,  or  Texas  fever  unless  and 
until  the  said  cattle  shall  have  been  inspected  and  found  free  of  infection  and  a  written 
permit  for  the  shipment  Issued  by  an  inspector  of  the  Bureau  of  Animal  Industry,  nor 
until  permission  shall  have  been  obtained  in  advance  of  the  movement  from  the  proper 
official  of  the  State  or  Territory  into  which  the  cattle  are  to  be  shipped. 

From  the  other  counties  and  portions  of  counties  in  that  part  of  Texas  which  Is  quar- 
antined for  splenetic,  southern,  or  Texas  fever,  cattle  shall  only  be  moved  or  allowed  to 
move  interstate  to  points  outside  of  the  quarantined  area  In  accordance  with  the  regu- 
lations for  immediate  slaughter. 

OKLAHOMA. 

The  entire  State  of  Oklahoma  is  quarantined  except  the  counties  of  Cimarron,  Texas. 
Beaver,  Harper,  Woods.  Alfalfa,  Grant,  Kay,  Woodward,  Major,  Garfield,  Ellis,  Dewey, 
Kingfisher,  Logan,  Roger  Mills,  Custer,  Beckhnm,  Washita,  Oklahoma,  that  portion  of 
Blaine  County  north  of  the  Canadian  River,  that  portion  of  Canadian  County  north  of 
.  the  Canadian  River,  that  portion  of  Cleveland  County  north  of  the  Canadian  River  and 
west  of  the  Atchison,  Topeka  and  Santa  Fe  Railway,  and  that  portion  of  Noble  County 
west  of  the  Atchison,  Topeka  and  Santa  Fe  Railway  and  north  of  the  line  between 
townships  23  and  24  north. 

During  the  continuance  of  this  quarantine  no  cattle  of  Greer  County,  that  portion  of 
Cleveland  County  east  of  the  Atchison,  Topeka  and  Santa  Fe  Railway  and  north  of  the 
line  between  townships  7  and  8  north,  or  that  portion  of  Noble  County  east  of  the 
Atchison,  Topeka,  and  Santa  Fe  Railway  and  south  of  the  line  between  townships  21  and 
22  north,  or  of  the  Kansas  Nation  or  Osage  Nation,  shall  be  moved  or  allowed  to  move, 
except  as  provided  for  immediate  slaughter,  to  any  point  in  the  United  States  not  ih  the 
State  of  Oklahoma  which  Is  located  In  an  area  not  quarantined  for  splenetic,  southern, 
or  Texas  f^ver  unless  aDd  until  the  said  cattle  shall  have  been  Inspected  and  found  free 
of  Infectioo  and  a  written  permit  for  the  shipment  Issued  by  an  inspector  of  the  Bureau 
<yf  Aniau^J  Jn^pi^tr^,  dp/  until  permission  g&ftU  ^QTe  been  Qbtalne<l  Iq  d^dy&nce  of  the 
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moTement  from  the  proper  official  of  the  State  or  Territory  into  which  the  cattle  are 
to  be  shipped. 

From  the  other  counties  and  portions  of  counties  in  that  part  of  Oklahoma  which  is 
quarantined  for  splenetic,  southern,  or  Texas  fever,  cattle  shall  only  be  moved  or  allowed 
to  move  interstate  to  points  outside  of  the  quarantined  area  in  accordance  with  the  resn- 
lations  for  immediate  slaughter. 

During  the  continuance  of  this  quarantine  no  cattle  of  the  quarantined  area  of  any 
State  or  Territory  other  than  the  State  of  Oklahoma  shall,  except  as  hereinafter  pro- 
vided, be  moved  or  allowed  to  move  into  the  Kansas  Nation  or  Osage  Nation :  iVorided, 
That  from  October  1  of  each  year  to  May  15  of  the  following  year  cattle  of  the  quaran 
tined  area  of  any  other  State  or  Territory  may  be  moved  into  the  above-mentioned  na- 
tions after  having  been  satisfactorily  dipped  in  Beaumont  crude  petroleum,  or  other- 
wise properly  treated,  under  the  supervision  of  an  inspector  of  the  Bureau  of  Animal 
Industry. 

MISSuUBI. 

Ripley  County,  that  portion  of  Oregon  County  south  of  the  line  between  townships  22 
and  23  north,  that  portion  of  Newton  County  west  of  the  right  of  way  of  the  Kansas 
City  Southern  Railway,  and  that  portion  of  McDonald  County  west  of  the  right  of  way 
of  the  Kansas  City  Southern  Railway  are  quarantined. 

During  the  continuance  of  this  quarantine  no  cattle  of  the  area  hereinbefore  described 
shall  be  moved  or  allowed  to  move,  except  as  provided  fbr  immediate  slaughter,  to  any 
point  in  the  United  States  not  in  the  State  of  Missouri  which  Is  located  in  an  area  not 
quarantined  for  splenetic,  southern,  or  Texas  fever  unless  and  until  the  said  cattle  shall 
have  been  inspected  and  found  free  of  Infection  and  a  written  permit  for  the  shipment 
issued  by  an  inspector  of  the  Bureau  of  Animal  Industry,  nor  until  permission  shall 
have  been  obtained  in  advance  of  the  movement  from  the  proper  official  of  the  State  or 
Territory  into  which  the  cattle  are  to  be  shipped. 

ARKANSAS. 

The  entire  State  of  Arkansas  is  quarantined  except  the  counties  of  Carroll,  Randolph, 
Clay,  Greene,  and  Lawrence. 

During  the  continuance  of  this  quarantine  no  cattle  of  Benton  County  shall  be  moved 
or  allowed  to  move,  except  as  provided  for  Immediate  slaughter,  to  any  point  in  the 
United  States  not  in  the  State  of  Arkansas  which  is  located  In  an  area  not  quarantined 
for  splenetic,  southern,  or  Texas  fever  unless  and  until  the  said  cattle  shall  have  been 
inspected  and  found  free  of  infection  and  a  written  permit  for  the  shipment  Issued  by 
an  inspector  of  the  Bureau  of  Animal  Industry,  nor  until  permission  shall  have  been 
obtained  in  advance  of  the  movement  from  the  proper  official  of  the  State  or  Territory 
into  which  the  cattle  are  to  be  shipped. 

From  the  other  counties  in  that  portion  of  the  State  of  Arkansas  which  Is  quarantined 
for  splenetic,  southern,  or  Texas  fever,  cattle  shall  only  be  moved  or  allowed  to  move 
Interstate  to  points  outside  of  the  quarantined  area  In  accordance  with  the  regulations 
for  immediate  slaughter. 

TB.NNERSEE. 

The  following-mentioned  counties  and  parts  of  counties  are  quarantined :  The  coun- 
ties of  Shelby,  Hardeman,  McNairy,  Chester,  Henderson,  Decatur,  Hardin,  Wayne, 
Lawrence,  Marlon,  Hamilton,  James,  Bradley,  Polk,  Warren,  Overton,  Pickett ;  that 
portion  of  Madison  County  east  and  south  of  a  line  beginning  at  a  point  on  the  southern 
boundary  line  of  Madison  County  where  the  Illinois  Central  Railroad  intersects  said 
line ;  thence  northerly  along  the  Illinois  Central  Railroad  to  the  corporate  limits  of  the 
city  of  Jackson  ;  thence  westerly  and  northerly  along  the  corporate  limits  of  the  city  of 
Jackson  to  the  Jackson  and  Spring  Creek  public  road ;  thence  northerly  along  the  Jack- 
son and  Spring  Creek  public  road  to  its  Intersection  with  the  southern  boundary  of 
Carroll  County  ;  that  portion  of  Benton  County  south  of  the  Louisville  and  Nashville 
Railroad ;  those  portions  of  the  counties  of  Giles,  Lincoln,  and  Franklin  south  of  Elk 
River ;  that  portion  of  Sequatchie  County  east  of  the  western  bluff  or  crest  of  Waldens 
Ridge ;  that  portion  of  Dekalb  County  south  and  east  of  a  line  beginning  at  the  inter- 
section of  the  northeastern  corner  of  Cannon  County  with  the  west  prong  of  Dry  Creek 
near  the  southeast  corner  of  the  third  civil  district  of  Dekalb  County ;  thence  northerly 
along  said  creek  to  its  intersection  with  the  southerly  boundary  of  the  twentieth  civil 
district  of  said  county ;  thence  easterly  and  northerly  aiong  the  southern  and  eastern 
boundaries  of  said  twentieth  civil  district  to  the  southern  boundary  of  the  tenth  civil 
district  of  said  county  near  Capling;  thence  southeasterly  along  the  southern  boundary 
of  the  tenth  and  twenty-second  civil  districts  of  said  county  to  Big  Hurricane  (or  Hur- 
ricane) Creek ;  thence  northerly  along  said  creek  to  Caney  Fork  River ;  thence  north- 
westerly along  Caney  Fork  River  to  the  eastern  boundary  of  the  eighteenth  civil  district 
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of  said  Dekalb  CToanty;  thence  northerly  along  the  eastern  boundary  of  said  eighteenth 
cItU  district  to  the  southern  boundary  of  Putnam  County ;  that  portion  of  Putnam 
County  not  included  In  the  ninth,  tenth,  and  eleventh  civil  districts ;  that  portion  of 
Fentress  County  west  of  the  East  Fork  Obey  River,  and  that  portion  of  White  County 
north  and  west  of  a  line  beginning  on  the  southern  boundary  of  White  County  where  the 
Calf  Killer  River  empties  Into  Caney  P'ork  River ;  thence  northerly  along  Caney  Fork 
River  to  the  Nashville,  Chattanooga  and  St.  Louis  Railway ;  thence  northeasterly  along 
the  Nashville,  Chattanooga  and  St.  Louis  Railway  to  the  western  bluff  of  Cumberland 
Mountain,  near  Bon  Air ;  thence  continuing  northeasterly  along  the  bluff  of  Cumberland 
Mountain  to  the  Putnam  County  line  near  Ravenscroft. 

During  the  continuance  of  this  quarantine  no  cattle  of  the  counties  of  Warren,  Overton, 
Pickett,  or  those  portions  of  the  counties  of  Dekalb,  Putnam,  Fentress,  and  White,  above 
described,  shall  be  moved  or  allowed  to  move,  except  as  provided  for  immediate  slaughter, 
to  any  point  in  the  United  States  not  in  the  State  of  Tennessee  which  is  located  In  an 
area  not  quarantined  for  splenetic,  southern,  or  Texas  fever  unless  and  until  the  said 
cattle  shall  have  been  Inspected  and  found  free  of  Infection  and  a  written  permit  for  the 
shipment  Issued  by  an  Inspector  of  the  Bureau  of  Animal  Industry,  nor  until  permission 
shall  have  been  obtained  in  advance  of  the  movement  from  the  proper  official  of  the 
State  or  Territory  into  which  the  cattle  are  to  be  shipped. 

From  the  other  counties  and  portions  of  counties  in  that  part  of  the  State  of  Tennessee 
which  Is  quarantined  for  splenetic,  southern,  or  Texas  fever,  cattle  shall  only  be  moved  or 
allowed  to  move  Interstate  to  points  outside  of  the  quarantined  area  In  accordance  with 
the  regulations  for  Immediate  slaughter. 

GEOItQIA. 

The  entire  State  of  Georgia  Is  quarantined  except  the  counties  of  Union,  Towns,  and 
Rabun. 

During  the  continuance  of  this  quarantine  no  cattle  of  the  counties  of  Fannin,  Murray, 
Gilmer,  White,  Habersham,  Stephens,  or  Hall  shall  be  moved  or  allowed  to  move,  except 
as  provided  for  immediate  slaughter,  to  any  point  in  the  United  States  not  in  the  State 
of  Georgia  which  Is  located  In  an  area  not  quarantined  for  splenetic,  southern,  or  Texas 
fever -unless  and  until  the  said  cattle  shall  have  been  inspected  and  found  free  of  infec- 
tion and  a  written  permit  for  the  shipment  Issued  by  an  inspector  of  the  Bureau  of 
Animal  Industry,  nor  until  permission  s)iall  have  been  obtained  in  advance  of  the  move- 
ment from  the  proper  official  of  the  State  or  Territory  into  which  the  cattle  are  to  be 
shipped. 

From  the  other  counties  In  that  part  of  the  State  of  Georgia  which  is  quarantined  for 
splenetic,  southern,  or  Texas  fever,  cattle  shall  only  be  moved  or  allowed  to  move  inter- 
state to  points  outside  of  the  quarantined  area  in  accordance  with  the  regulations  for 
immediate  slaughter. 

SOITH     CAROLINA. 

The  entire  State  of  South  Carolina  Is  quarantined. 

During  the  continuance  of  this  quarantine  no  cattle  of  the  counties  of  Oconee,  Pickens, 
Greenville,  or  Anderson  shall  be  moved  or  allowed  to  move,  except  as  provided  for  im- 
mediate slaughter,  to  any  point  In  the  United  States  not  In  the  State  of  South  Carolina 
which  Is  located  in  an  area  not  quarantined  for  splenetic,  southern,  or  Texas  fever  unless 
an&  until  the  said  cattle  shall  have  been  Inspected  and  found  free  of  infection  and  a 
written  permit  for  the  shipment  issued  by  an  Inspector  of  the  Bureau  of  Animal  Industry, 
nor  until  permission  shall  have  been  obtained  In  advance  of  the  movement  from  the  proper 
official  of  the  State  or  Territory  Into  which  the  cattle  are  to  be  shipped. 

From  the  other  counties  in  the  State  of  South  Carolina  cattle  shall  only  be  moved  or 
allowed  to  move  interstate  to  points  outside  of  the  quarantined  area  In  accordance  with 
the  regulations  for  immediate  slaughter. 

NOHTH   CAROLINA. 

The  counties  of  Warren,  Franklin,  Wake,  Chatham,  Randolph,  Stanley,  Union,  Anson, 
Montgomery,  Moore,  Harnett,  Johnston,  Wilson,  Nash,  Halifax,  Northampton,  Hertford, 
Bertie,  Gates,  Chowan,  Perquimans,  Pasquotank,  Camden,  Currituck,  Edgecombe.  Martin, 
Washington,  Tyrrell,  Dare,  Hyde,  Beaufort,  Pitt,  W^ayne,  Sampson,  Cumberland,  Richmond, 
Scotland,  Robeson,  Bladen,  Greene,  Lenoir,  Craven,  Pamlico,  Carteret,  Jones,  Duplin, 
Onslow,  Pender,  Columbus,  Brunswick,  and  New  Hanover  are  quarantined. 

From  the  counties  above  mentioned  cattle  shall  only  be  moved  or  allowed  to  move  inter- 
state to  points  outside  of  the  quarantined  area  In  accordance  with  the  regulations  for 
immediate  slaughter. 
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TXBOINIA. 

The  counties  of  Fluvanna,  Chesterfield,  York,  Pittsylvania,  Mecklenbnrg,  Lnnenbur^ 
Bnmswlck,  GreenesvUle,  Sussex,  Surry,  Southampton,  Isle  of  Wight,  and  Nansemond  are 
quarantined. 

During  the  continuance  of  this  quarantine  no  cattle  of  Fluvanna  County  shall  be  moved 
or  allowed  to  move,  except  as  provided  for  Immediate  slaughter,  to  any  point  In  the  United 
States  not  In  the  State  of  Virginia  which  Is  located  In  an  area  not  quarantined  for 
splenetic,  southern,  or  Texas  fever  unless  and  until  the  said  cattle  shall  have  been  In- 
spected and  found  free  of  Infection  and  a  written  permit  for  the  shipment  Issued  by  an 
Inspector  of  the  Bureau  of  Animal  Industry,  nor  until  permission  shall  have  been  obtained 
In  advance  of  the  movement  from  the  proper  official  of  the  State  or  Territory  into  which 
the  cattle  are  to  be  shipped. 

From  the  other  counties  in  that  portion  of  the  State  of  Virginia  which  is  quarantined 
for  splenetic,  southern,  or  Texas  fever,  cattle  shall  only  be  moved  or  allowed  to  move 
interstate  to  points  outside  of  the  quarantined  area  in  accordance  with  the  regulations 
for  immediate  slaughter. 

LOUISIANA. 

The  entire  State  of  Louisiana  Is  quarantined. 

During  the  continuance  of  this  quarantine  no  cattle  of  the  parishes  of  Lincoln  and 
Claiborne  shall  be  moved  or  allowed  to  move,  except  as  provided  for  immediate  slaughter, 
to  any  point  In  the  United  States  not  In  the  State  of  Louisiana  which  Is  located  in  an 
area  not  quarantined  for  splenetic,  southern,  or  Texas  fever  unless  and  until  the  said 
cattle  stiall  have  been  inspected  and  found  free  of  Infection  and  a  written  permit  for  the 
shipment  Issued  by  an  Inspector  of  the  Bureau  of  Animal  Industry,  nor  until  permission 
shall  have  been  obtained  in  advance  of  the  movement  from  the  proper  official  of  the  State 
or  Territory  Into  which  the  cattle  are  to  be  shipped. 

From  the  other  parishes  In  the  State  of  Louisiana  cattle  shall  only  be  moved  or  allowed 
to  move  Interstate  to  points  outside  of  the  quarantined  area  in  accordance  with  the  regu- 
lations for  Immediate  slaughter. 

MISSISSIPPI,   ALABAMA,   FLORIDA. 

The  entire  States  of  Mississippi,  Alabama,  and  Florida  are  quarantined. 

From  the  above-mentioned  States  cattle  shall  only  be  moved  or  allowed  to  move  to 
points  outside  of  the  quarantined  area  In  accordance  with  the  regulations  for  Immediate 
slaughter. 

QBNBRAL   PROVISION. 

During  the  continuance  of  the  quarantine  as  herein  established  no  cattle  of  the  quaran- 
tined area  of  any  State  or  Territory  (except  those  portions  from  which  cattle  may  be 
moved  upon  Inspection)  shall  be  moved  or  allowed  to  move  to  any  portion  of  the  quaran- 
tined area  of  another  State  or  Territory  from  which,  under  the  specific  provisions  of  this 
rule,  cattle  are  allowed  to  be  shipped  for  purposes  other  than  Immediate  slaughter  upon 
Inspection  and  certification  by  an  Inspector  of  the  Bureau  of  Animal  Industry. 

OPBN    SEASON. 

During  the  months  of  January,  November,  and  December  of  each  year  cattle  of  the 
quarantined  area  of  any  State  or  Territory  may  be  moved  Interstate  therefrom  for  pur- 
poses other  than  immediate  slaughter  into  the  State  of  Kansas,  the  Territories  of  Ari- 
zona and  New  Mexico,  those  portions  of  the  States  of  California,  Texas,  Tennessee,  and 
Georgia  not  Included  In  the  quarantined  area,  and  that  portion  of  the  State  of  Missouri 
south  of  the  Missouri  River  If  the  said  cattle  shall  first  have  been  inspected  under  proper 
facilities  for  inspection  at  the  point  of  origin  and  found  free  of  Infection  and  a  written 
permit  for  the  movement  issued  by  an  inspector  of  the  Bureau  of  Animal  Industry  or  by 
a  duly  authorized  inspector  of  the  State  or  Territory  to  which  the  cattle  are  destined,  and 
If  permission  shall  first  have  been  obtained  from  the  proper  official  of  the  said  State  or 
Territory.  During  the  months  of  January  and  February,  the  first  fifteen  days  of  March 
and  the  last  sixteen  days  of  December  in  each  year,  cattle  of  the  quarantined  area  of  any 
State  or  Territory  may  be  moved  interstate  therefrom  for  purposes  other  than  Immediate 
slaughter  under  the  above-mentioned  restrictions  Into  those  portions  of  the  States  of 
Virginia  and  North  Carolina  not  included  in  the  quarantined  area.  During  the  month 
of  January  and  the  last  seventeen  days  of  December  In  each  year  cattle  of  the  quaran- 
tined area  of  any  State  or  Territory  may  be  moved  interstate  therefrom  for  purposes 
other  than  Immediate  slaughter  under  the  above-mentioned  restrictions  into  that  portion 
of  the  State  of  Oklahoma  not  included  in  the  quarantined  area. 

Cattle  of  the  quarantined  area  that  have  been  shipped  interstate  during  the  months 
of  January,  November,  and  December  of  each  year  to  any  State  or  Territory  outside  of 
the  quarantined  area  other  than  those  States  and  Territories  and  portions  thereof  set 
out  herein  shall  not  be  moved  into  any  of  the  States  or  Territories  or  portions  thereof 
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hereinbefore  mentioned  within  three  months  of  the  date  of  the  movement  from  the  quar- 
antined area. 

Cattle  which  are  moved  interstate  from  the  quarantined  area  of  any  State  or  Territory 
into  those  States  or  Territories  or  portions  thereof  hereinbefore  mentioned,  under  certifi- 
cates from  inspectors  either  of  the  Bureau  of  Animai  Industry  or  of  the  States  or  Terri- 
tories to  which  the  cattle  are  destined  for  feeding  or  stoclcing  purposes  shall,  when 
shipped,  be  transported  in  cleaned  and  disinfected  cars  or  boats  and  shall  not  be  placed 
in  stock  pens  which  have  been  reserved  for  cattle  originating  in  the  quarantined  area. 

FBBDINO  STATIONS   FOB   NONINFBCTBD  CATTLE. 

Cattle  not  of  the  quarantined  area  which  are  transported  interstate  by  rail  through 
the  quarantined  area  may  be  unloaded  therein  for  rest,  feed,  and  water  into  properly 
equipped  noninfectious  pens  set  apart  for  such  cattle  at  the  Fort  Worth  Stock  Yards  at 
Fort  Worth,  Tex. ;  the  stock  yards  of  the  Missouri,  Kansas  and  Texas  Railway  at  Hodge. 
Tex. ;  the  stock  yards  of  the  International  and  Great  Northern  Railroad  at  Laredo,  Tex. ; 
the  Southern  Pacific  Railway  Stock  Yards  at  Los  Angeles,  Cal. ;  the  stock  yards  of  Col- 
ton,  Cal.,  and  Bakersfield,  Cal. ;  the  Sapulpa  Stock  Yards  of  the  St.  Louis  and  San 
Francisco  Railroad  at  Sapulpa,  Okla. ;  the  stock  yards  of  the  Missouri.  Kansas  and 
Texas  Railway  at  Muskogee,  Okla. ;  and  at  such  other  points  as  may  from  time  to  time 
be  authorised  by  the  Secretary  of  Agriculture,  provided  such  pens  and  the  platforms, 
chutes,  and  alleyways  leading  thereto  are  constructed  and  maintained  in  accordance 
with  the  specifications  set  out  in  the  regulations  of  the  Secretary  of  Agrciulture  to  pre- 
vent the  spread  of  splenetic  fever  in  cattle. 

All  cattle  handled  in  such  noninfectious  pens  shall  be  free  from  ticks  {Margaropus 
annulatus)  and  shall  not  have  been  unloaded  at  any  point  in  the  quarantined  area  other 
than  the  designated  unloading  points  named  herein  or  hereafter  authorised  by  the  Sec- 
retary of  Agriculture,  and  they  shall  be  reloaded  into  the  same  cars  from  which  unloaded 
or  into  other  cars  which  have  been  cleansed,  washed,  and  disinfected  as  specified  in  Reg- 
ulation 14  of  B.  A.  I.  Order  143,  immediately  before  loading  therein,  and  reshipped  as 
uninfected  cattle. 

INTERPRETATION. 

This  Rule  1,  Revision  3,  shall  be  construed  in  connection  with  the  regulations  of  the 
Secretary  of  Agriculture  promulgated  March  22,  1907,  and  eflfective  on  and  after  April 
15,  1907,  and  amendments  thereto,  and  is  subject  to  amendment  or  revision  on  statutory 
notice. 

Rule  1,  Revision  2,  dated  March  22,  1907,  effective  April  15,  1907,  and  all  amend- 
ments thereto,  shall  cease  to  be  effective  on  and  after  April  1,  1908,  on  and  after  which 
date  this  Rule  1,  Revision  3,  which  for  purposes  of  identification  is  designated  as 
B.  A.  I.  Order  151,  shall  become  and  be  effective  until  otherwise  ordered. 

Done  at  Washington  this  seventeenth  day  of  March,  1908. 

Witness  my  hand  and  the  seal  of  the  Department  of  Agriculture. 

[SEAL.]  James  Wilson,  Secretary  of  Agriculture. 


Amendment  1  to  B.  A.  I.  Order  151. 

Amendment  1  to  Bule  1,  Bevision  3.~To  Prevent  the  Spread  of  Splenetic 
Fever  in  Cattle.  Amendment  Begarding  Cattle  for  tlie  Oklahoma  State 
Fair. 

U.  S.  Department  op  Agriculture,  Ofpice  op  the  Secretary. 

It  is  hereby  ordered  that  the  provisions  of  Rule  1,  Revision  3  (B.  A.  I.  Order  151), 
dated  March  17,  1908,  and  effective  on  and  after  April  1,  1908,  under  which  cattle  of 
the  area  quarantined  for  Texas  or  splenetic  fever  are  only  permitted  to  be  shipped  inter- 
state to  points  outside  the  quarantined  area  for  immediate  slaughter,  be,  and  the  same 
are  hereby,  suspended  in  so  far  as  they  may  apply  to  cattle  intended  for  exhibition  or 
sale  purposes  at  the  Oklahoma  State  Fair  to  be  held  at  Oklahoma  City,  Okla.,  October 
1  to  October  10,  1908,  inclusive. 

Provided,  That  ail  such  cattle  shall  be  free  from  ticks  {Margaropus  annulatus)  at 
time  of  shipment  from  points  of  origin ;  that  they  shall  be  transported  In  cleaned  and 
disinfected  cars ;  that  they  shall  be  consigned  *'  Care  State  Pair  Association  of  Okla- 
homa ; "  that  while  outside  of  the  quarantined  area  they  shall  be  yarded  and  otherwise 
handled  in  the  manner  prescribed  by  Regulation  14  as  contained  in  Amendment  3  to 
B.  A.  I.  Order  143,  and  that  at  the  close  of  the  fair  all  such  cattle  shall  be  either  re- 
turned to  the  quarantined  area,  shipped  as  "  southern  cattle  "  for  immediate  slaughter, 
or  dipped  in  accordance  with  Regulation  17,  as  contained  in  Amendment  3  to  B.  A.  I. 
Order  143. 
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It  fo  further  provided.  That  at  the  close  of  the  fair  the  premises  occupied  by  said 
cattle  during  the  fair,  and  the  chutes,  etc.,  through  which  they  were  handled  shall  be 
cleaned  and  disinfected  In  the  manner  prescribed  by  Regulation  14  above  referred  to, 
and  that  no  hay.  straw,  or  litter  shall  be  removed  from  said  premises  without  disin- 
fection. 

Done  at  Washington  this  twenty-fourth  day  of  August,  1908. 

Witness  my  hand  and  the  seal  of  the  Department  of  Agriculture. 

[SEAL.]  W.  M.  Hats,  Acting  Secretary. 


AMENDMENT    2   TO   B.    A.    I.    ORDER    151. 

Amendment  2  to  Bule  1,  Bevision  3.— To  Prevent  the  Spread  of  Splenetic 
Fever  in  Cattle.  Amendment  Begarding  tlie  Betum  of  Cattle  of  tlie 
Nonquarantined  Area  that  are  Exhibited  at  the  Oeorgria  State  Fair  at 
Atlanta,  Qa.,  October  8  to  24,  1908. 

U.  8.  Department  of  Agriculture,  Office  of  the  Secretary. 

It  is  ordered  that  that  portion  of  Rule  1,  Revision  3,  to  prevent  the  spread  of  splenetic 
fever  in  cattle,  effective  on  and  after  April  1.  1008,  which  relates  to  the  quarantine  in  the 
State  of  Georgia,  is  hereby  modified  to  permit  the  Interstate  shipment  to  points  outside 
the  quarantined  area  as  uninfected  cattle  of  cattle  of  the  nonquarantined  area  that  are 
exhibited  by  the  Georgia  State  Fair,  to  be  held  at  Atlanta.  Ga.,  October  8  to  October  24. 
1908,  subject  to  the  following  restrictions : 

((I)  Such  cattle  shall  be  shipped  by  rail  to  Atlanta  and  shall  not  be  unloaded  in  the 
quarantined  area  elsewhere  than  at  Atlanta. 

(b)  Separate  cleaned  and  disinfected  chutes  and  other  facilities  shall  be  provided  for 
the  exclusive  unloading  and  loading  of  such  cattle  at  Atlanta. 

(r)  Such  cattle  shall  be  hauled  In  cleaned  and  disinfected  wagons  direct  from  the  cars 
in  which  they  arrive  at  Atlanta  to  the  fair  grounds,  and  from  the  fair  grounds  direct  to 
the  cars  In  which  they  are  to  be  reshipped. 

((/)  That  portion  of  the  fair  grounds  and  other  premises  to  be  occupied  by  such  cattle 
shall  have  been  inaccessible  to  other  cattle  for  at  least  six  months  previous  to  the  date 
of  the  opening  of  the  fair. 

(e)  The  hay,  straw,  or  similar  materials  required  for  food  and  bedding  by  such  cattle 
during  the  time  they  are  within  the  quarantined  area  shall  be  shipped  in  cleaned  and 
disinfected  cars  from  points  outside  of  the  quarantined  area  and  so  handled  at  Atlanta 
that  It  may  not  become  infectious. 

(/)  Such  cattle  shall  not  be  returned  from  Atlanta  to  points  outside  of  the  quarantined 
area  except  in  cleaned  and  disinfected  cars,  nor  unless  accompanied  by  a  certificate 
issued  by  an  Inspector  of  the  Bureau  of  Animal  Industry,  showing  that  such  cattle  have 
had  no  opportunity  to  l>erome  infected  with  the  cattle  tick  {Margaropus  annulatus). 

Done  at  Washington  this  first  day  of  September,  1908. 

Witness  my  hand  and  the  seal  of  the  Department  of  Agriculture. 

[SEAL.]  James  Wilson,  Secretary  of  Agriculture. 


Amendment  3  to  B.  A.  I.  Order  151. 

Amendment  3  to  Bule  1,  Bevision  3. — To  Prevent  the  Spread  of  Splenetic 
Fever  in  Cattle.  Amendment  Begarding  the  Betnm  of  Cattle  of  the 
Nonquarantined  Area  that  are  Exhibited  at  the  Tri-State  Fair  at  Memphis, 
Tenn.,  September  28  to  October  7,  1908. 

U.  S.  Departmknt  or  AGHiouLTrKE,  Office  op  the  Sboretart. 

It  Is  ordered  that  that  portion  of  Rule  1,  Revision  .'i,  to  prevent  the  spread  of  splenetic 
fever  in  cattle,  effective  on  and  after  April  1,  1008.  which  relates  to  the  quarantine  in 
the  State  of  Tennessee,  is  hereby  modified  to  permit  the  interstate  shipment  to  points 
outside  the  quarantined  area  as  uninfected  cattle  of  cattle  of  the  nonquarantined  area 
that  are  exhibited  at  the  TrI-State  Fair,  to  be  held  at  Memphis,  Tenn.,  September  28  to 
October  7,  1008,  subject  to  the  following  restrictions : 

(a)  Such  cattle  shall  be  shipped  by  rail  to  Memphis  and  shall  not  be  unloaded  In  the 
quarantined  area  elsewhere  than  at  Memphis. 

(5)  Separate  cleaned  and  disinfected  chutes  and  other  facilities  shall  be  provided  for 
the  exclusive  unloading  and  loading  of  such  cattle  at  Memphis. 
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(c)  Such  cattle  shall  be  hauled  in  cleaned  and  disinfected  wagons  direct  from  the  cars 
in  which  they  arrive  at  Memphis  to  the  fair  grounds,  and  from  the  fair  grounds  direct 
to  the  cars  in  which  they  are  to  be  reshipped. 

(d)  That  portion  of  the  fair  grounds  and  other  premises  to  be  occupied  by  such  cattle 
shall  have  been  inaccessible  to  other  cattle  for  at  least  six  months  previous  to  the  date 
of  the  opening  of  the  fair. 

(c)  The  hay,  straw,  or  similar  materials  required  for  food  and  bedding  by  such  cattle 
during  the  time  they  are  within  the  quarantined  area  shall  be  shipped  in  cleaned  and 
disinfected  cars  from  points  outside  of  the  quarantined  area  and  so  handled  at  Memphis 
that  it  may  not  become  infectious. 

if)  Such  cattle  shall  not  be  returned  from  Memphis  to  points  outside  of  the  quaran- 
tined area  except  in  cleaned  and  disinfected  cars,  nor  unless  accompanied  by  a  certificate 
issued  by  an  inspector  of  the  Bureau  of  Animal  Industry,  showing  that  such  cattle  have 
had  no  opportunity  to  become  infected  with  the  cattle  tick  (Margaropus  annulatus). 

Done  at  Washington  this  twenty-sixth  day  of  September,  1008. 

Witness  my  hand  and  the  seal  of  the  Department  of  Agriculture. 

[siDAL.]  James  Wilson,  Secretary  of  Agriculture. 


Amendment  4  to  B.  a.  I.  Order  151. 

Amendment  4  to  Bale  1,  Bevision  3. — To  Prevent  the  Spread  of  Splenetic 
Fever  in  Cattle.  Amendment  Regarding  the  Betum  of  Cattle  of  the  Non- 
quarantined  Area  that  are  Exhibited  at  the  North  Carolina  State  Fair  at 
Baleigh,  N.  C,  October  12  to  17,  1908. 

U.  S.  Department  op  Aoricdltdrb,  Office  of  the  Sbcretabt. 
It  is  ordered  that  that  portion  of  Rule  1,  Revision  3,  to  prevent  the  Spread  of  splenetic 
fever  in  cattle,  effective  on  and  after  April  1,  1908,  which  relates  to  the  quarantine  in  the 
State  of  North  Carolina,  is  hereby  modified  to  permit  the  interstate  shipment  to  points 
outside  the  quarantined  area  as  uninfected  cattle  of  cattle  of  the  nonquarantined  area 
that  are  exhibited  at  the  North  Carolina  State  Fair,  to  be  held  at  Raleigh,  N.  C,  October 
12  to  October  17,  1908,  subject  to  the  following  restrictions : 

(a)  Such  cattle  shall  be  shipped  by  rail  to  Raleigh  and  shall  not  be  unloaded  in  the 
quarantined  area  elsewhere  than  at  Raleigh. 

(b)  Separate  cleaned  and  disinfected  chutes  and  other  facilities  shall  be  provided  for 
the  exclusive  unloading  and  loading  of  such  cattle  at  Raleigh. 

(c)  Such  cattle  shall  be  hauled  In  clean  and  disinfected  wagons  direct  from  the  cars  in 
which  they  arrive  at  Raleigh  to  the  fair  grounds,  and  from  the  fair  grounds  direct  to  the 
cars  in  which  they  are  to  be  reshipped. 

id)  That  portion  of  the  fair  grounds  and  other  premises  to  be  occupied  by  such  cattle 
shall  have  been  inaccessible  to  other  cattle  for  at  least  six  months  previous  to  the  date 
of  the  opening  of  the  fair. 

(6)  The  hay,  straw,  or  similar  material  required  for  feed  and  bedding  by  such  cattle 
during  the  time  they  are  within  the  quarantined  area  shall  be  shipped  in  cleaned  and 
disinfected  cars  from  points  outside  of  the  quarantined  area  and  so  handled  at  Raleigh 
that  it  may  not  become  infectious. 

(f)  Such  cattle  shall  not  be  returned  from  Raleigh  to  points  outside  of  the  quarantined 
area  except  in  cleaned  and  disinfected  cars,  nor  unless  accompanied  by  a  certificate  issued 
by  an  inspector  of  the  Bureau  of  Animal  Industry,  showing  that  such  cattle  have  had  no 
opportunity  to  become  infected  with  the  cattle  tick  {Margaropus  annulatus). 

Done  at  Washington  this  ninth  day  of  October,  1908. 

Witness  my  hand  and  the  seal  of  the  Department  of  Agriculture. 

[seal.]  W.  M.  Mays,  Acting  Secretary  of  Agriculture. 


Amendment  5  to  B.  A.  I.  Order  151. 

Amendment  5  to  Bule  1,  Bevision  3. — To  Prevent  the  Spread  of  Splenetic 
Fever  in  Cattle.  Amendment  Covering  Changes  in  Feeding  Stations  for 
Noninfected  Cattle  (Effective  on  and  after  December  15,   1908). 

I^.  S.  Department  op  Agricultitre,  Ofpice  op  the  Secretary. 

It  is  ordered  that  that  portion  of  Rule  1,  Revision  3,  to  prevent  the  spread  of  splenetic 
fever  in  cattle,  effective  on  and  after  April  1,  1908,  which  relates  to  "  Feeding  Stations 
for  Noninfected  Cattle,"  is  hereby  amended  to  read  as  follows : 

"  Cattle  not  of  the  quarantined  area  which  are  transported  Interstate  by  rail  through 
the  quarantined  area  may  be  unloaded  therein  for  rest,  feed,  and  water  in^o  properly 
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equipped  DODtnfectlouB  pens  set  apart  for  aucb  cattle  at  the  Fort  Worth  Stock  Tarda  at 
Fort  Worth,  Tex. ;  the  stock  yards  of  the  Missouri.  Kansas  and  Texas  Railway  at  Hodge 
and  DeDlsoD,  Tex. ;  the  stock  yards  of  the  iDtematloual  and  Great  Northern  Railroad  at 
Laredo,  Tex. ;  the  Southern  Pacific  Railway  stock  yards  at  Los  Angeles,  Cal. ;  the  stock 
yards  at  Colton,  Cal. ;  the  stock  yards  of  the  St.  Louis  and  San  Francisco  Railroad  at 
Sapulpa,  Okla. ;  the  stock  yards  of  the  Missouri,  Kansas  and  Texas  Railway  at  Muskogee, 
Okla. ;  and  at  such  other  points  as  may  from  time  to  time  be  authorised  by  the  Secretary 
of  Agriculture,  provided  such  pens  and  the  platforms,  chutes,  and  alleyways  leading 
thereto  are  constructed  and  maintained  In  accordance  with  the  specifications  set  oot  In 
the  regulations  of  the  Secretary  of  Agriculture  to  prevent  the  spread  of  splenetic  fever 
in  cattle. 

**A11  cattle  handled  In  such  noninfectious  pens  shall  be  free  from  ticks  {Margaropiu 
annulatus)  and  shall  not  have  been  unloaded  at  any  point  In  the  quarantined  area  other 
than  the  designated  unloading  points  named  herein  or  hereafter  authorized  by  the  Secre- 
tary of  Agriculture,  and  they  shall  be  reloaded  Into  the  same  cars  from  which  unloaded 
or  Into  other  cars  which  have  been  cleaned,  washed,  and  disinfected  as  specified  in  Regula- 
tion 14  of  Bureau  of  Animal  Industry  Order  143  and  amendments  thereto,  immediately 
before  loading  therein,  and  reshlpped  as  uninfected  cattle." 

This  amendment  shall  become  and  be  effective  on  and  after  December  15,  1908,  and  is 
subject  to  amendment  or  revision  on  statutory  notice. 

Done  at  Washington  this  third  day  of  December,  1008. 

Witness  my  hand  and  the  seal  of  the  Department  of  Agriculture. 

[SEAL.]  James  Wilson,  Secretary  of  Agriculture. 


B.  A.  I.  Order  15^. 

Bole  2,  Bevision  2.— To  Prevent  the  Spread  of  Scabies  in  Cattle  (ElfectiTe 
on  and  after  October  1,  1908). 

U.  S.  Department  of  Aqriculture,  Office  of  the  Secretary. 

The  fact  has  been  determined  by  the  Secretary  of  Agriculture,  and  notice  is  hereby 
given,  that  a  contagious,  communicable  disease  known  as  scabies  exists  among  cattle 
in  the  following-named  States  and  Territory,  to  wit : 

Montana,  North  Dakota,  South  Dakota,  Nebraska^  Kansas,  Wyominq,  Colorado, 
Oklahoma,  Texas,  and  New  Mexico. 

Now,  therefore,  I,  James  Wilson,  Secretary  of  AcRicrLTCRE,  under  authority  con- 
ferred by  section  1  of  the  act  of  Congress  approved  March  3,  1905  (33  Stat.,  864),  do 
hereby  quarantine  the  following  territory,  to  wit : 

The  counties  of  Teton,  Chouteau,  Valley,  and  Dawson,  In  the  State  of  Montana  ;  that 
part  of  the  State  of  North  Dakota  lying  south  and  west  of  the  Missouri  River;  that 
part  of  the  State  of  South  Dakota  lying  west  of  the  Missouri  River;  the  counties  of 
Sioux,  Scotts  Bluff,  Banner,  Kimball,  Cheyenne,  Boxbutte,  Dawes,  Sheridan,  Deuel, 
Dundy,  Chase,  Perkins,  Keith,  McPherson,  Grant,  Cherry,  Hooker,  Thomas,  Logan,  Lin- 
coln, Hayes,  Hitchcock,  Dawson,  Custer,  Blaine,  Brown,  Keyapaha,  Rock,  Loup,  Garfield, 
Wheeler,  Holt,  and  Boyd,  In  the  State  of  Nebraska  ;  the  counties  of  Cheyenne,  Sherman, 
Wallace,  Greeley,  Hamilton,  Stanton,  Morton,  Stevens,  (>rant,  Kearny,  Wichita,  Logan, 
Thomas,  Rawling,  Decatur,  Sheridan,  Gove,  Scott,  Lane,  Fenney,  Gray,  Haskell,  Seward, 
Meade,  Clark,  Ford,  Hodgeman,  Ness,  Trego,  Ellis,  Rush,  Pawnee,  Edwards,  Kiowa, 
and  Comanche,  in  the  State  of  Kansas  ;  the  counties  of  Natrona,  Converse,  Carbon, 
Albany,  and  Laramie,  in  the  State  of  Wyoming  ;  the  counties  of  Weld,  Logan,  Sedgwick, 
Phillips,  Yuma,  Washington,  Morgan,  Adams,  Elbert,  Lincoln,  Kit  Carson,  Cheyenne, 
Kiowa,  Prowers,  Baca,  Bent,  Otero,  that  part  of  the  counties  of  Bl  Paso,  Pueblo, 
Huerfano,  and  Las  Animas  lying  east  of  the  Eighth  Guide  Meridian  West,  and  that  part 
of  Arapahoe  County  lying  east  of  a  line  extending  from  the  southeastern  corner  of 
Denver  County  due  south  to  the  northern  boundary  of  Douglas  County,  in  the  State  of 
Colorado  ;  the  counties  of  Cimarron,  Texas,  Beaver,  and  Harper,  In  the  State  of  Okla- 
homa ;  the  counties  of  Dallam,  Sherman,  Hansford,  Ochiltree,  Lipscomb,  Hemphill, 
Roberts,  Hutchinson,  Moore,  Hartley,  Oldham,  Potter,  Carson,  Gray,  Wheeler,  Collings- 
worth, Donley,  Armstrong,  Randell,  Deaf  Smith,  Parmer,  Castro,  Swisher,  Briscoe, 
Hall,  Childress,  Cottle,  Motley,  Floyd,  Hale,  Lamb,  Bailey,  Cochran,  Hockley,  Lubbock, 
Crosby,  Dickens,  King,  Stonewall,  Kent,  Garsa,  Lynn,  Terry,  Yoakum,  Gaines,  Dawson, 
Borden,  Scurry,  Fisher,  Nolan,  Mitchell,  Howard,  Martin,  Andrews,  Nences,  Cameron, 
Hidalgo,  and  that  part  of  Knox,  Haskell,  Jones,  and  Taylor  lying  west  of  the  lOOth 
meridian  of  longitude  west  of  Greenwich,  In  the  State  of  Texas  ;  the  counties  of  Col- 
fax, Mora,  San  Miguel,  Union,  Guadalupe,  Quay,  Roosevelt,  Chaves,  E^ddy ;  that  portion 
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of  Torrance  County  lying  east  and  south  of  the  El  Paso  and  Rock  Island  Railway; 
that  portion  of  Lincoln  County  lying  east  and  south  of  the  El  Paso  and  Northeastern 
and  the  El  Paso  and  Roclc  Island  railways,  and  that  portion  of  Otero  County  lying 
east  of  the  El  Paso  and  Northeastern  Railway,  In  the  Territory  of  New  Mexico. 

The  effect  of  this  order  is  to  release  from  quarantine  the  counties  of  Williams,  Ward, 
McLean,  Wells,  Eddy,  Foster,  Stutsman,  Kidder,  Burleigh,  Emmons,  Logan,  and  Mcin- 
tosh, in  the  State  of  North  Dakota,  a  portion  of  what  was  formerly  Woodward  County 
of  the  Territory  of  Oklahoma,  and  the  counties  of  Boulder,  Jefferson,  Denyer,  Douglas, 
Teller,  Custer,  the  remainder  of  Larimer  and  Fremont  counties,  a  small  portion  of 
Arapahoe  County,  and  those  portions  of  El  Paso,  Pueblo,  Huerfano,  and  Las  Animas 
counties  lying  west  of  the  Eighth  Guide  Meridian  West,  in  the  State  of  Colorado. 

It  is  ordered  by  this  Rule  2,  Revision  2,  under  the  authority  and  discretion  conferred 
upon  the  Secretary  of  Agriculture  by  section  3  of  the  act  of  Congress  approved  March  3, 
1905  (33  Stat.,  864),  that  cattle  shall  be  moved  from  the  quarantined  area  of  any  State 
or  Territory  to  any  other  State  or  Territory  or  District  only  in  accordance  with  the 
regulations  of  the  Secretary  of  Agriculture  designated  as  B.  A.  I.  Order  143,  promulgated 
March  22,  1007,  and  effective  April  15,  1907. 

This  Rule  2,  Revision  2,  is  subject  to  amendment  or  revision  on  statutory  notice. 

Rule  2,  Revision  1,  dated  March  22,  1907,  and  effective  April  15,  1907,  and  its  amend- 
ments dated  February  11,  1908,  and  April  1,  1908,  respectively,  shall  cease  to  be  effective 
on  and  after  October  1,  1908,  on  and  after  which  date  this  Rule  2,  Revision  2,  which 
for  purposes  of  identification  is  designated  as  B.  A.  I.  Order  152,  shall  become  and  be 
effective  until  otherwise  ordered. 

Done  at  Washington  this  fifth  day  of  September,  1908. 

Witness  my  hand  and  the  seal  of  the  Department  of  Agriculture. 

[SEAL.]  James  Wilson^  Becretary  of  Agriculture. 


Amendment  l  to  B.  A.  I.  Ordeb  152. 

Amendment  1  to  Bule  2,  Bevision  2. — To  Prevent  the  Spread  of  Scabies  in 
Cattle  (Amendment  effective  on  and  after  October  15,  1908). 

U.  S.  Depabtment  of  Aobiccltubb,  Office  of  the  Secbbtabt. 

The  fact  has  been  determined  by  the  Secretary  of  Agriculture,  and  notice  is  hereby 
given,  that  the  contagious  disease  known  as  scabies  is  not  now  known  to  exist,  or  exists 
to  a  slight  extent  only,  among  cattle  in  the  counties  of  Colfax,  Mora,  and  San  Miguel, 
in  the  Territory  of  New  Mexico,  and  in  the  counties  of  EM  wards.  Pawnee,  Hodgeman, 
Ness,  Rush,  Ellis,  and  Decatur,  in  the  State  of  Kansas,  quarantined  by  Rule  2,  Revision 
2,  dated  September  5,  1908.  and  efTective  October  1,  1908. 

Now,  therefore,  I,  James  Wilson,  Secbetabt  of  Agbicultubb,  under  authority  of 
law,  do  hereby  amend  said  Rule  2,  Revision  2,  to  prevent  the  spread  of  scabies  in  cattle, 
In  the  following  particulars,  to  wit : 

That  part  of  said  rule  which  specifies  the  quarantined  portion  of  the  Territory  of 
New  Mexico  is  amended  to  read  as  follows : 

"  The  counties  of  Union,  Guadalupe,  Quay,  Roosevelt,  Chaves,  Eddy,  that  portion  of 
Torrance  County  lying  east  and  south  of  the  El  Paso  and  Rock  Island  Railway,  that 
portion  of  Lincoln  County  lying  east  and  south  of  the  El  Paso  and  Northeastern  and 
the  El  Paso  and  Rock  Island  railways,  and  that  portion  of  Otero  County  lying  east  of 
the  El  Paso  and  Northeastern  Railway,  In  the  Territory  of  New  Mexico." 

That  part  of  said  rule  which  specifies  the  quarantined  portion  of  the  State  of  Kansas 
is  amended  to  read  as  follows: 

"The  counties  of  Cheyenne,  Sherman.  Wallace,  Greeley,  Hamilton,  Stanton,  Morton, 
Stevens,  Grant,  Kearney,  Wichita,  Logan,  Thomas,  Rawlins,  Sheridan,  Gove,  Scott, 
Lane,  Finney,  Gray,  Haskell,  Seward,  Meade,  Clark,  Ford,  Trego,  Kiowa,  and  Comanche, 
in  the  State  of  Kansas." 

The  effect  of  this  order  is  to  release  from  quarantine  on  account  of  scabies  In  cattle 
the  counties  of  Colfax,  Mora,  and  San  Miguel,  in  the  Territory  of  New  Mexico,  and  the 
counties  of  Edwards,  Pawnee,  Uodgemao.  Ness,  Rush,  Ellis,  and  Decatur,  in  the  State 
of  Kansas. 

Done  at  Washington  this  twenty-third  day  of  September.  1908. 

Witness  my  hand  and  the  seal  of  the  Department  of  Agriculture. 

[seal.]  James  Wilson.  Secretary  of  Affriculture. 
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B.  A.  I.  Order  No.  153. 

Special  Order  Providing  for  the  Importation  of  Canadian  Cattle  for  Exhibi- 
tion Purposes  at  the  Vermont  State  Fair,  White  Biver  Junction,  Vt. 

U.  S.  Dkpabtmknt  op  Agriculture,  Office  of  the  Secretabt, 

Washington,  D.  C,  September  f,  1908. 

It  is  tterehy  ordered.  That  Canadian  cattle  may  be  Imported  into  the  United  States  for 
exhibition  purposes  at  the  Vermont  State  Fair,  to  be  held  at  White  River  Junction,  Vt^ 
from  September  22  to  September  25,  1908,  provided  such  cattle  pass  a  satisfactory  in- 
spection at  the  port  of  entry,  and  are  accompanied  by  a  satisfactory  certificate  of  tuber- 
culin test  made  not  more  than  six  (6)  months  previously,  and  an  affidavit  by  the  owner 
or  importer,  stating  that  the  said  certificate  of  tuberculin  test  refers  to  the  cattle  in 
question,  and  provided  further  that  any  such  cattle  which  are  not  sold  to  remain  in  the 
United  States  shall  be  returned  immediately  to  Canada  at  the  close  of  the  exhibition. 

The  Department  must  be  notified  of  any  Canadian  cattle  which  will  remain  in  the 
United  States,  not  tested  as  required  by  Regulation  37  of  Bureau  of  Animal  Industry 
Order  142,  Regulations  for  the  inspection  and  quarantine  of  horses,  cattle,  sheep,  and 
other  ruminantR.  and  swine  imported  into  the  United  States,  and  the  tul>erculln  test  will 
he  applied  to  them  by  an  inspector  of  this  Department  before  shipment  to  destination. 

Ail  Canadian  cattle  intended  for  this  fair  must  be  shipped  directly  to  the  fair  grounds, 
and  must  not  be  unloaded  in  any  public  stock  yards. 

Jambs  Wilson^  Secretary  of  Agriculture. 


B.  A.  I.  Order  No.  154. 

Special  Order  Providing  for  the  Importation  of  Canadian  Sheep  for  Exhibi- 
tion Purposes  at  the  International  Live  Stock  Exposition,  Chicago,  lU. 

U.  S.  Department  of  Agriculture,  Office  of  the  Secretary, 

Washington,  D.  C,  September  t,  1906. 

It  is  hereby  ordered.  That  from  November  20  to  December  5,  1908,  Canadian  sheep  may 
be  imported  into  the  I'nited  States  for  exhibition  purposes  at  the  International  Live 
Stock  Exposition,  to  be  held  at  Chicago,  111.,  from  November  28  to  December  10,  1908, 
without  being  subject  to  the  thirty  days'  quarantine,  provided  they  pass  a  satisfactory 
inspection  at  the  port  of  entry  and  are  accompanied  by  an  affidavit  of  the  owner  or 
importer,  and  a  certificate  issued  by  a  Canadian  official  veterinarian,  as  required  hy 
Amendment  3  to  B.  A.  I.  Order  142,  amending  Regulation  41  of  the  Regulations  for  the 
inspection  and  quarantine  of  horses,  cattle,  sheep,  and  other  ruminants  and  swine  im- 
ported into  the  United  States,  and  provided  further  that  the  sheep  which  are  not  sold 
to  remain  In  the  United  States  shall  be  returned  immediately  to  Canada  at  the  close  of 
said  exposition. 

The  Department  must  be  notified  by  the  owner  or  importer,  through  the  office  of  Its 
veterinary  lnsi)octor  in  charge  at  Chicago,  of  any  Canadian  sheep  which  are  to  remain 
in  the  United  States  for  breeding  purposes,  and  such  sheep  will  be  maintained  in  quaran- 
tine at  the  exposition  grounds  under  the  supervision  of  an  inspector  of  this  Department, 
who  shall  Issue  a  certificate  liefore  shipment  to  destination  is  allowed. 

The  thirty  days  of  quarantine  will  be  counted  from  the  date  of  entry  into  the  United 
States. 

Ail  Canadian  sheep  intended  for  this  exposition  must  he  shipped  directly  to  the  exposi- 
tion grounds,  and  must  not  be  unloaded  in  any  public  stock  yards. 

Jamejs  Wilson,  Secretary  of  Agriculture. 


B.  A.  I.  Order  No.  155. 

Bule   6. — To   Prevent   the   Spread    of    Foot-and-Mouth   Disease   in   Cattle, 
Sheep,  Swine,  and  Goats  (Effective  on  and  after  November  13,  1908). 

U.  S.  Department  of  AoRicrLTURE,  Office  of  the  Secretary. 

The  fact  has  boon  determined  by  the  Secretary  of  Agriculture,  and  notice  is  hereby 
given,  that  a  contagious,  communicable  disease,  known  as  foot-and-mouth  disease,  exists 
among  live  stocli  in  the  following-nsimod  counties  of  the  State  of  Pennsylvania: 

C(>LL'MBiA,  Montour,  Northumberland,  and  Union. 

Now,  therefore,  I,  James  Wilson,  Secretary  of  Agriculture,  under  authority 
conferred  by  section  1  of  tlie  act  of  Congress  approved  March  3,  1905  (33  Stat,  864), 
do  hereby  quarantine  the  following  area,  to  wit : 

All  territory  situated  within  the  boundaries  of  the  counties  of  Columbia,  Montour, 
Northumberland,  and  Union,  in  the  State  of  Pennsylvania. 
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It  Is  hereby  ordered  by  this  Rule  6,  under  the  authority  and  discretion  conferred  upon 
the  Secretary  of  Agriculture  by  section  2  of  the  act  of  Congress  approved  February  2, 
1903,  that  cattle,  sheep,  swine,  and  goats  may  be  shipped  interstate,  by  rail,  Into  the 
counties  of  Columbia,  Montour,  Northumberland,  and  I'nion,  in  the  State  of  Pennsyl- 
rania,  for  purposes  of  immediate  slaughter,  and  only  for  such  purpose,  subject  to  the 
restriction  hereinafter  contained. 

The  interstate  shipment,  movement,  or  trailing  or  driving  of  cattle,  sheep,  swine,  and 
goats  into  or  from  the  said  counties  in  the  State  of  Pennsylvania,  except  as  hereinbefore 
provided,  is  forbidden  during  the  existence  of  this  quarantine. 

When  animals  are  shipped  interstate  by  rail  Into  the  counties  of  Columbia,  Montour. 
Northumberland,  and  Union,  in  the  State  of  Pennsylvania,  for  purposes  of  immediate 
slaughter,  the  cars  shall  be  placarded  and  the  waybills  shall  be  stamped  plainly  to  show 
the  purpose  for  which  the  shipment  is  made. 

This  Rule  6  is  subject  to  amendment  or  revision  on  statutory  notice. 

Done  at  Washington  this  twelfth  day  of  November,  1908. 

Witness  my  hand  and  the  seal  of  the  Department  of  Agriculture. 

[SEAL.]  Jambs  Wilson,  Secretary  of  Agriculture. 


B.  A.  I.  Order  156. 

Bole  6,  Bevlsion  1. — To  Prevent  the  Spread  of  Foot-and-Mouth  Disease  in 
Cattle,  Sheep,  other  Buminants,  and  Swine  (Effective  on  and  after  No- 
vember 19,  1908). 

U.  S.  Department  op  Agricdltdrb,  Office  of  the  Sbcrbtaby. 

The  fact  has  been  determined  by  the  Secretary  of  Agriculture,  and  notice  Is  hereby 
giyen,  that  a  contagious,  communicable  disease,  known  as  foot-and-mouth  disease,  exists 
among  live  stock  in  the  States  of  Pennsylvania  and  New  York. 

Now,  therefore,  I,  James  Wilson,  Secretary  of  Aoricultcrb,  under  authority  con- 
ferred by  section  1  of  the  act  of  Congress  approved  March  3,  1905  (33  Stat,  864),  do 
hereby  quarantine  the  following  area,  to  wit : 

The  States  of  Pennsylvania  and  New  York. 

During  the  existence  of  this  quarantine  the  Interstate  or  foreign  transportation,  move- 
ment, or  trailing  or  driving  of  cattle,  sheep,  other  ruminants,  and  swine  from  the  States 
of  Pennsylvania  and  New  York  is  prohibited. 

When  shipments  by  rail  of  cattle,  sheep,  other  ruminants,  and  swine  are  made  from 
and  to  points  not  included  in  the  territory  herein  quarantined  for  foot-and-mouth  disease, 
the  said  shipments  shall  not  be  unloaded  within  the  quarantined  territory,  except  when 
the  animals  are  unloaded  en  route,  as  hereinafter  provided,  for  purposes  of  feed,  rest, 
and  water,  as  required  by  the  act  of  Congress  of  June  29,  1906  (34  Stat.,  607).  Such 
unloading  shall  be  into  pens  or  yards  which  have  been  specially  cleaned  and  disinfected 
for  the  purpose,  under  the  supervision  of  an  employee  of  the  Bureau  of  Animal  Industry, 
and  which  have  been  specially  designated  and  approved  for  that  purpose  by  the  Chief  of 
the  Bureau  of  Animal  Industry. 

When  shipments  by  rail  of  cattle,  sheep,  other  ruminants,  and  swine  are  made  from 
and  to  points  not  included  in  the  area  herein  quarantined  for  foot-and-mouth  disease, 
the  cars  containing  the  live  stock  shall  be  sealed  by  an  employee  of  the  Bureau  of  Animal 
industry  before  the  cars  enter  the  said  atea ;  and  when  such  shipments  are  unloaded  en 
route,  within  the  said  area,  in  cleaned  and  disinfected  pens,  for  the  purposes  of  feed,  rest, 
and  water,  as  hereinbefore  provided,  the  cars  shall,  after  reloading,  be  again  sealed  by 
an  employee  of  the  Bureau  of  Animal  Industry,  it  being  the  purpose  and  intent  of  this 
provision  that  cars  containing  such  shipments  shall  remain  sealed  during  the  time  they 
are  passing  through  the  quarantined  area,  except  when  broken  for  the  purpose  of  unload- 
ing for  feed,  rest,  and  water. 

Under  authority  conferred  by  section  2  of  the  act  of  Congress  approved  February  3, 
1903  (32  Stat.,  791),  shipments  of  dressed  carcasses  of  calves,  sheep,  and  other  rumi- 
nants, interstate  or  to  foreign  countries,  from  a  point  In  the  territory  herein  quarantined 
are  prohibited,  unless  the  hides  or  skins  and  hoofs  are  removed  from  the  carcasses ;  and 
the  interstate  or  foreign  transportation  of  hides,  skins,  and  hoofs  of  cattle,  sheep,  and 
other  ruminants,  and  of  hay,  straw,  or  similar  fodder,  from  a  point  in  the  quarantined 
territory,  is  absolutely  prohibited  unless  the  said  hides,  skins,  and  hoofs  of  cattle,  sheep, 
and  other  ruminants,  and  all  hay,  straw,  or  similar  fodder  be  disinfected  prior  to  ship- 
ment under  the  supervision  of  an  inspector  of  the  Bureau  of  Animal  Industry. 

No  railroad  cars  or  boats,  within  the  area  herein  quarantined,  which  have  carried  live 
stock,  shall  be  moved  Interstate  until  the  said  cars  or  boats  have  been  cleaned  and  disin- 
fected with  a  5  per  cent  solution  of  carbolic  acid. 
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Rule  6,  dated  November  12,  1908,  effectlye  on  and  after  Noyember  13,  1908,  shall  cease 
to  be  effective  on  and  after  November  19,  1908,  on  and  after  which  date  thla  Rule  6, 
Revlalon  1,  which  for  purposes  of  Identification  Is  designated  as  B.  A.  I.  Order  156,  and 
which  is  subject  to  amendment  or  revision  on  statutory  notice,  shall  become  and  be 
effective  until  otherwise  ordered. 

Done  at  Washington  this  nineteenth  day  of  November,  1908. 

Witness  my  hand  and  the  seal  of  the  Department  of  Agriculture. 

[8BAL.]  Jambs  Wilson,  Secretary  of  Affricultwe, 


Amendment  1  to  B.  A.  I.  Obdbb  156. 

Amendment  1  to  Bule  6,  Bevision  1. — To  Prevent  the  Spread  of  Foot-and- 
Mouth  Disease  in  Cattle,  Sheep,  other  Buminants,  and  Swine  (Effective  on 
and  after  November  25,  1908,  at  6  o'clock  a.  m.). 

U.  S.  Depabtment  or  Agbicultubb,  Office  of  the  Sbcbetarx. 

The  fact  has  been  determined  by  the  Secretary  of  Agriculture,  and  notice  Is  hereby 
given,  that  a  contagious,  communicable  disease,  known  as  foot-and-mouth  disease,  exists 
among  live  stock  In  the  State  of  Michigan. 

Now,  therefore,  I,  James  Wilson^  Secbbtabt  of  Agbicultubb^  under  authority  con- 
ferred by  section  1  of  the  act  of  Congress  approved  March  8,  1905  (38  Stat,  864),  do 
hereby  quarantine  the  following  area,  to  wit : 

The  State  of  Michigan. 

During  the  existence  of  this  quarantine  the  Interstate  or  foreign  transportation, 
movement,  or  trailing  or  driving  of  cattle,  sheep,  other  ruminants,  and  swine  from  the 
State  of  Michigan  Is  prohibited. 

When  shipments  by  rail  of  cattle,  sheep,  other  ruminants,  and  swine  are  made  from 
and  to  points  not  Included  In  the  territory  herein  quarantined  for  foot-and-mouth  dis- 
ease, the  said  shipments  shall  not  be  unloaded  within  the  quarantined  territory,  except 
when  the  animals  are  unloaded  en  route,  as  hereinafter  provided,  for  purposes  of  feed, 
rest,  and  water,  as  required  by  the  act  of  Congress  of  June  29,  1906  (34  SUt,  607). 
Such  unloading  shall  be  Into  pens  or  yards  which  have  been  specially  cleaned  and  dis- 
infected for  the  purpose  under  the  supervision  of  an  employee  of  the  Bureau  of  Animal 
Industry,  and  which  have  been  specially  designated  and  approved  for  that  purpose  by 
the  Chief  of  the  Bureau  of  Animal  Industry. 

When  shipments  by  rail  of  cattle,  sheep,  other  ruminants,  and  swine  are  made  from 
and  to  points  not  Included  in  the  area  herein  quarantined  for  foot-and-mouth  disease, 
the  cars  containing  the  live  stock  shall  be  sealed  by  an  employee  of  the  Bureau  of  Ani- 
mal Industry  before  the  cars  enter  the  said  area ;  and  when  such  shipments  are  un- 
loaded en  route,  within  the  said  area.  In  cleaned  and  disinfected  pens,  for  the  purposes 
of  feed,  rest,  and  water,  as  hereinbefore  provided,  the  cars  shall,  after  reloading,  be 
again  sealed  by  an  employee  of  the  Bureau  of  Animal  Industry,  it  being  the  purpose 
and  intent  of  this  provision  that  cars  containing  such  shipments  shall  remain  sealed 
during  the  time  they  are  passing  through  the  quarantined  area,  except  when  broken  for 
the  purpose  of  unloading  for  feed,  rest,  and  water. 

^  Under  authority  conferred  by  section  2  of  the  act  of  Congress  approved  February  S, 
1903  (32  Stat.,  791),  shipments  of  dressed  carcasses  of  calves,  sheep,  and  other  ruminants, 
interstate  or  to  foreign  countries,  from  a  point  in  the  territory  herein  quarantined  are 
prohibited,  unless  the  hides  or  skins  and  hoofs  are  removed  from  the  carcasses ;  and  the 
interstate  or  foreign  transportation  of  bides,  skins,  and  hoofs  of  cattle,  sheep,  and  other 
ruminants,  and  of  hay,  straw,  or  similar  fodder  from  a  point  In  the  quarantined  territory 
is  absolutely  prohibited  unless  the  said  hides,  skins,  and  hoofs  of  cattle,  sheep,  and  other 
ruminants,  and  all  hay,  straw,  or  similar  fodder  be  disinfected  prior  to  shipment  under 
the  supervision  of  an  inspector  of  the  Bureau  of  Animal  Industry. 

No  railroad  cars  or  boats,  within  the  area  herein  quarantined,  which  have  carried  live 
stock  shall  be  moved  interstate  until  the  said  cars  or  boats  have  been  cleaned  and  dis- 
infected with  a  5  per  cent  solution  of  carbolic  acid. 

This  amendment  Is  efTective  on  and  after  November  25,  1908,  at  6  o'clock  a.  m.,  and 
is  subject  to  amendment  or  revision  on  statutory  notice. 

Done  at  Detroit,  Mich.,  this  twenty-fourth  day  of  November,  1908. 

Witness  my  hand  and  the  seal  of  the  Department  of  Agriculture. 

[SEAL.]  Jambs  Wilson,  Secretary  of  Agriculture, 
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Amundmwct  2  to  B.  a.  I.  Order  156. 

Amendment  2  to  Bole  6,  Sevision  1. — To  Prevent  the  Spread  of  Foot-and- 
Mouth  Disease  in  Cattle,  Sheep,  other  Buminants,  and  Swine  (Effective  on 
and  after  November  25,  1908). 

U.  S.  DCPARTMBNT  OF  AGRICULTURE,  OFFICE  OF  THE  SBCRBTAET. 

By  the  proYlslons  of  Rule  6,  Reyifllon  1,  wblcb  establishes  a  quarantine  to  prevent  the 
spread  of  foot-and-mouth  disease  in  cattle*  sheep*  other  rnminants,  and  swine*  under 
authority  conferred  by  section  2  of  the  act  of  Congress  approved  February  2,  1903  (32 
Stat.*  791),  interstate  or  foreign  transportation  of  hides  and  skins  from  a  point  in  the 
quarantined  area  is  absolutely  prohibited  unless  said  hides  and  skins  are  disinfected 
prior  to  shipment  under  the  supervision  of  an  inspector  of  the  Bureau  of  Animal 
Industry.     This  provision  is  hereby  amended  in  the  following  particulars: 

During  the  existence  of  the  quarantine  to  prevent  the  spread  of  foot-and-mouth  disease 
in  cattle*  sheep,  other  ruminants,  and  swine,  as  provided  in  Rule  6*  Revision  1*  and 
amendments  thereto — 

1.  Imported  hides  and  skins  are  not  required  to  be  disinfected  prior  to  Interstate  or 
foreign  movement  (except  to  Great  Britain)  from  the  area  quarantined  on  account  of 
foot-and-mouth  disease,  if,  upon  investigation  by  an  employee  of  the  Bureau  of  Animal 
Industry,  it  develops  that  there  has  been  no  opportunity  for  such  hides  or  skins  to  have 
become  infected. 

2.  Domestic  salted  hides  and  skins  on  hand  prior  to  October  10,  1908,  may  be  moved 
without  disinfection  in  interstate  or  foreign  commerce  (except  to  Great  Britain)  from 
the  area  quarantined  on  account  of  foot-and-mouth  disease,  If  Investigation  by  an 
employee  of  the  Bureau  of  Animal  Industry  shows  that  there  has  been  no  opportunity 
for  such  said  domestic  salted  hides  and  skins  to  have  become  infected. 

3.  Hides  and  skins  which  have  been  removed  since  October  10,  1908*  from  the  carcasses 
of  the  classes  of  animals  affected  by  the  quarantine,  and  which  are  within  the  area 
quarantined  for  foot-and-mouth  disease  shall  be  immersed  in  a  5  per  cent  solution  of 
pure  carbolic  add,  or  a  3  per  cent  solution  of  formalin  containing  a  37  per  cent  solution 
of  formaldehyde,  or  a  1  to  1,000  solution  of  bichlorld  of  mercury  before  being  moved 
in  Interstate  or  foreign  commerce. 

4.  No  hides  or  skins  of  the  animals  affected  by  the  quarantine  shall  be  transported  In 
interstate  or  foreign  commerce  until  a  certificate  for  each  consignment  is  furnished  the 
carrier  by  an  employee  of  the  Bureau  of  Animal  Industry. 

This  amendment  is  effective  on  and  after  November  25,  1908,  and  is  subject  to  amend- 
ment or  revision  on  statutory  notice. 

Done  at  Washington  this  twenty-fourth  day  of  November,  1908. 

Witness  my  hand  and  the  seal  of  the  Department  of  Agriculture. 

[SEAL.]  Willis  L.  Moorb,  Acting  Secretary  of  Agriculture. 


Amendment  3  to  B.  A.  I.  Order  156. 

Amendment  3  to  Bale  6,  Bevision  1. — To  Prevent  the  Spread  of  Foot-and- 
Mouth  Disease  in  Cattle,  Sheep,  other  Buminants,  and  Swine  (Effective  on 
and  after  November  27,  1908). 

U.  S.  Department  of  Agriculture,  Office  of  the  Secretary. 

The  fact  has  been  determined  by  the  Secretary  of  Agriculture,  and  notice  Is  hereby 
given,  that  a  contagious,  communicable  disease,  known  as  foot-and-mouth  disease,  exists 
among  live  stock  in  the  State  of  Maryland. 

Now,  therefore,  I,  James  Wilson,  Secretary  of  Agriculture,  under  authority  con- 
ferred by  section  1  of  the  act  of  Congress  approved  March  3,  1905  (33  Stat.,  864),  do 
hereby  quarantine  the  following  area,  to  wit : 

The  State  of  Maryland. 

During  the  existence  of  this  quarantine  the  Interstate  or  foreign  transportation,  move- 
ment, or  trailing  or  driving  of  cattle,  sheep,  other  ruminants,  and  swine  from  the  State  of 
Maryland  is  prohibited.  The  term  Interstate  as  used  herein  includes  a  shipment  or 
movement  into  or  through  the  District  of  Columbia. 

When  shipments  by  rail  of  cattle,  sheep,  other  ruminants,  and  swine  are  made  from 
and  to  points  not  included  in  the  territory  herein  quarantined  for  foot-and-mouth  disease, 
the  said  shipments  shall  not  be  unloaded  within  the  quarantined  territory  except  when 
the  animals  are  unloaded  en  route,  as  hereinafter  provided,  for  purposes  of  feed,  rest, 
and  water,  as  required  by  the  act  of  Congress  of  June  29,  1906  (34  Stat.,  607).  Such 
unloading  shall  be  into  pens  or  yards  which  have  been  specially  cleaned  and  disinfected 
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for  the  purpose  under  the  supervision  of  an  employee  of  the  pureau  of  Animal  Industry, 
and  which  have  been  specially  desi^ated  and  approved  for  that  purpose  by  the  Chief  of 
the  Bureau  of  Anlmai  Industry. 

When  shipments  by  rail  of  cattle,  sheep,  other  ruminants,  and  swine  are  made  from 
and  to  points  not  included  in  the  area  herein  quarantined  for  foot-and-mouth  disease,  the 
cars  containing  the  live  stoclc  sliail  be  sealed  by  an  employee  of  the  Bureau  of  Animal 
Industry  before  the  cars  enter  the  said  area ;  and  when  such  shipments  are  unloaded 
en  route  within  the  said  area  in  clean  and  disinfected  pens  for  the  purposes  of  feed,  rest, 
and  water,  as  hereinbefore  provided,  the  cars  shall,  after  reloading,  be  again  sealed  by 
an  employee  of  the  Bureau  of  Animal  Industry,  it  being  the  purpose  and  intent  of  this 
provision  that  cars  containing  such  shipments  shall  remain  sealed  during  the  time  they 
are  passing  through  the  quarantined  area,  except  when  brolcen  for  the  purpose  of  unload- 
ing for  feed,  rest,  and  water. 

Tender  authority  conferred  by  section  2  of  the  act  of  Congress  approved  February  3, 
104)3  (32  Stat.,  791),  shipments  of  dressed  carcasses  of  calves,  sheep,  and  other  rumi- 
nants, interstate  or  to  foreign  countries,  from  a  point  in  the  territory  herein  quarantined 
vA-e  prohibited  unless  the  hides  or  sldns  and  hoofs  are  removed  from  the  carcasses;  and 
the  interstate  or  foreign  transportation  of  hoofs  of  cattle,  sheep,  and  other  ruminants, 
and  of  hay,  straw,  or  similar  fodder  from  a  point  in  the  quarantined  territory  is  abso- 
lutely prohibited  unless  the  said  hoofs  of  cattle,  sheep,  and  other  ruminants,  and  all  hay, 
straw,  or  similar  fodder  be  disinfected  prior  to  shipment  under  the  supervision  of  an 
Inspector  of  the  Bureau  of  Animal  Industry.  The  shipment  of  hides  and  slcins  of  cattle, 
:!ieep,  and  other  ruminants  from  Blaryland,  interstate  or  foreign,  will  be  governed  by  the 
terms  of  Rule  6,  Revision  1,  and  amendment  2  thereto. 

No  railroad  cars  or  boats,  within  the  area  herein  quarantined,  which  have  carried  live 
Steele  shall  be  moved  Interstate  until  the  said  cars  or  boats  have  been  cleaned  and  disin- 
oc'ted  with  a  5  per  cent  solution  of  carbolic  acid. 

This  amendment  is  effective  on  and  after  November  27,  1908,  and  is  subject  to  amend- 
.  ent  or  revision  on  statutory  notice. 

Done  at  Washington  this  twenty -seventh  day  of  November,  1908. 

Witness  my  hand  and  the  seal  of  the  Department  of  Agriculture. 

[SEAL.]  Jambs  Wilson,  Secretary  of  Agriculture. 


Amendment  4  to  B.  A.  I.  Ordeb  156. 

Amendment  4  to  Bule  6^  Bevision  1. — ^To  Prevent  the  Spread  of  Foot-and- 
Mouth  Disease  in  Cattle,  Sheep,  other  Buminants,  and  Swine  (Effective  on 
and  after  December  2,  1908). 

U.  S.  Depabtment  <»f  Agbicultube,  Office  of  the  Secbetabt. 

During  the  existence  of  the  quarantine  to  prevent  the  spread  of  foot-and-mouth  dis- 
ease in  cattle,  sheep,  other  ruminants,  hnd  swine,  as  provided  in  Rule  6,  Revision  1» 
and  amendments  thereto,  calves,  sheep,  other  ruminants,  and  swine  may  be  shipped 
interstate  by  rail  from  a  point  not  in  the  area  quarantined  by  Rule  6,  Revision  1,  and 
amendments  thereto,  for  foot-and-mouth  disease,  through  the  said  quarantined  area  to 
a  point  not  in  the  said  quarantined  area  in  unsealed  cars  If  each  animal  is  crated 
securely.  The  carcasses  of  calves,  sheep,  and  other  ruminants,  with  the  hide,  skin,'  or 
hoofs  attached,  may  l>e  shipped  interstate  by  rail  from  a  point  not  in  the  area  quaran- 
tined by  Rule  0,  Revision  1,  and  amendments  thereto,  for  foot-and-mouth  disease, 
through  the  said  quarantined  area  to  a  point  not  in  the  said  quarantined  area  in  un- 
sealed cars  if  each  carcass  is  crated  securely. 

When  shipments  of  animals  or  carcasses  in  crates  are  made  under  the  terms  of  this 
amendment  there  shall  t>e  securely  affixed  to  each  crate  a  card  or  paster  showing  the 
origin  and  destination  of  the  shipment. 

Hay,  straw,  or  similar  fodder  not  originating  in  a  State  quarantined  for  foot-and- 
mouth  disease  and  shipped  into  such  State,  there  to  be  used  for  packing  purposes,  may 
he  moved  interstate  from  the  area  quarantined  on  account  of  foot-and-mouth  disease 
without  disinfection  when  used  solely  for  packing  purposes,  if  upon  investigation  it  is 
shown  that  there  has  been  no  opportunity  for  the  said  hay,  straw,  or  similar  fodder 
to  have  become  infected,  provided  that  such  shipments  are  accompanied  by  a  certificate 
to  that  effect  issued  by  an  employee  of  the  Bureau  of  Animal  Industry. 

Rule  6,  Revision  1,  and  amendments  thereto,  numl)ered,  respectively,  1,  2,  and  3,  are 
hereby  amended  accordingly. 

This  amendment  is  effective  on  and  after  December  2,  1908,  and  is  subject  to  amend- 
ment or  revision  on  statutory  notice. 

Done  at  Washington  this  second  day  of  December,  1908. 

Witness  my  hand  and  the  seal  of  the  Department  of  Agriculture. 

[SEAL.]  Jambs  Wilson,  Sccretaryrvf  Agriculture, 
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Ambndmetnt  5  TO  B.  A.  I.  Ordbb  156. 

Amendment  5  to  Bule  6,  Bevision  1. — To  Prevent  the  Spread  of  Foot-and- 
Mouth  Diseases  in  Cattle,  Sheep,  other  Buminants,  and  Swine  (Effective 
on  and  after  December  15,  1908). 

U.  S.  Dbpabtment  of  Aoricultube,  Office  of  the  Secbbtaby. 

During  the  existence  of  the  quarantine  to  prevent  the  spread  of  foot-and-mouth  disease 
in  cattle,  sheep,  other  ruminants,  and  swine,  as  provided  in  Rule  6,  Revision  1,  and 
amendments  thereto,  shipments  may  he  made  by  rail  of  hay,  straw,  or  similar  fodder,  and 
of  hides,  skins,  and  hoofs  of  cattle,  sheep,  and  other  ruminants  which  originate  in  a 
quarantined  State,  destined  to  another  point  in  the  same  State,  but  which,  through  the 
exigencies  of  travel,  are  transported  through  adjacent  States,  provided  tliat  such  ship- 
ments are  not  unloaded  en  route  in  any  State  other  than  the  State  of  origin,  except  in 
certain  yards  or  sheds  to  be  designated  by  the  Chief  of  the  Bureau  of  Animal  Industry. 

Shipments  may  therefore  be  made  as  above  specified  without  disinfection  and  without 
certification  by  the  Bureau  of  Animal  Industry. 

Rule  6,  Revision  1,  and  amendments  thereto,  numbered,  respectively,  1,  2,  3,  and  4, 
are  hereby  amended  accordingly. 

This  amendment  is  efTective  on  and  after  December  15,  1908,  and  is  subject  to  amend- 
ment or  revision  on  statutory  notice. 

Done  at  Washington  this  fifteenth  day  of  December,  1908. 

Witness  my  hand  and  the  seal  of  the  Department  of  Agriculture. 

[SEAL.]  Jamks  Wilson,  Secretary  of  Agriculture. 


Amendment  6  to  B.  A.  I.  Ordeb  156. 

Amendment  6  to  Bule  6,  Bevision  1. — To  Prevent  the  Spread  of  Foot-and- 
Mouth  Disease  in  Cattle,  Sheep,  other  Buminants,  and  Swine  (Effective  on 
and  after  December  19,  1908). 

r.  S.  Department  op  Agbictlture,  Office  of  the  Secretary. 

During  the  existence  of  the  quarantine  to  prevent  the  spread  of  foot-and-mouth  disease 
in  cattle,  sheep,  other  ruminants,  and  swine,  as  provided  in  Rule  6,  Revision  1,  and 
amendments  thereto,  particularly  Amendment  3,  quarantining  the  State  of  Maryland, 
cattle,  calves,  sheep,  and  swine  may  be  shipped  Interstate  by  rail  or  boat,  or  be  trailed  or 
driven,  from  any  point  In  the  State  of  Maryland,  except  from  Districts  1,  2,  3,  4,  6,  7,  8, 
10,  11,  and  12  in  Carroll  County,  and  Districts  4,  5,  6,  7,  8,  and  10  in  Baltimore  County, 
for  immediate  slaughter  to  any  point  located  in  any  other  State  or  Territory  or  the  Dis- 
trict of  Columbia  without  Inspection  or  certification,  provided  the  authorities  of  the 
State,  Territory,  or  the  District  of  Columbia  to  which  the  animals  are  destined  have 
previously  signified  their  willingness  to  accept  such  animals.  When  such  animals  are 
received  from  points  in  Maryland  they  shall  be  slaughtered  immediately. 

Animals  moved  under  this  amendment  shall  not  be  trailed  into  or  driven  through  the 
said  Districts  1,  2,  3,  4,  6,  7,  8,  10,  11,  and  12  In  Carroll  County,  and  Districts  4,  5, 
6,  7,  8,  and  10  in  Baltimore  County,  Md.  If  shipped  by  rail  through  the  said  counties 
they. shall  not  be  unloaded  therein,  nor  shall  animals  from  the  State  of  Maryland  be  un- 
loaded en  route  into  cleaned  and  disinfected  pens  specially  designated  by  the  Chief  of  the 
Bureau  of  Animal  Industry,  under  Rule  6,. Revision  1,  for  the  yarding  of  cattle  passing 
through  the  quarantined  area. 

Hay,  straw,  or  similar  fodder,  including  that  used  for  packing  merchandise,  may  be 
moved  Interstate  from  the  State  of  Maryland,  except  from  the  said  Districts  1,  2,  3,  4, 
6,  7,  8,  10,  11,  and  12  In  Carroll  County,  and  Districts  4,  5,  6,  7,  8,  and  10  in  Baltimore 
County,  Md.,  without  disinfection  or  certification,  under  the  applicable  restrictions  above 
indicated  for  shipments  of  animals. 

Uides,  skins,  and  hoofs  of  cattle,  sheep,  other  ruminants,  and  swine  taken  from  animals 
slaughtered  at  any  point  in  the  State  of  Maryland,  except  points  located  in  the  said 
Districts  1,  2,  3,  4,  6,  7,  8,  10,  11,  and  12  in  Carroll  County,  and  Districts  4,  5,  6,  7,  8, 
and  10  in  Baltimore  County,  Md.,  may  be  moved  Interstate  without  disinfection  or  certi- 
fication, subject  to  the  consent  of  the  officials  of  the  State,  Territory,  or  District  to 
which  such  shipments  are  destined. 

This  amendment  is  effective  on  and  after  December  19,  1908,  and  Is  subject  to  amend- 
ment or  revision  on  statutory  notice. 

Done  at  Washington  this  nineteenth  day  of  December,  1908. 

Witness  my  hand  and  the  seal  of  the  Department  of  Agriculture. 

[SEAL.]  Jambs  Wilson,  Secretary  of  Agriculture, 
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AUBMOMBMT  7  TO  B.  A.  I.  Obobb  166. 

Amendment  7  to  Role  6,  Bevision  1. — To  Prevent  the  Spread  of  Foot-and- 
Mouth  Disease  in  Cattle,  Sheep,  other  Ruminants,  and  Swine  (Bif ective  on 
and  after  December  84,  1908). 

U.  S.  Dbpabtmbnt  op  Aobicdltubb^  Offici  op  Tarn  Sscbetabt. 

During  the  existence  of  the  quarantine  to  prevent  the  spread  of  foot-and-mouth  disease 
in  cattle,  slieep,  other  ruminants,  and  swine,  as  provided  in  Rule  6,  Revision  1,  and 
amendments  thereto,  particularly  Amendment  1,  quarantining  the  State  of  Miehigmn, 
cattle,  calves,  sheep,  and  swine  may  be  shipped  interstate  by  rail  or  boat,  or  be  trailed  or 
driven  under  the  restrictions  hereinafter  Indicated,  from  any  point  in  the  State  of  Mi<^- 
igan,  except  from  the  counties  of  Macomb,  Oalcland,  Wayne,  Washtenaw,  and  Monroe, 
for  immediate  slaughter,  to  any  point  located  in  any  other  State  or  Territory  or  the  Dis- 
trict of  Columbia  without  inspection  or  certification,  provided  the  authorities  of  the  State, 
Territory,  or  the  District  of  Columbia  to  which  the  animals  are  destined  have  previously 
signified  their  willingness  to  accept  such  animals.  When  such  animals  are  received  from 
points  in  Michigan  they  shall  be  slaughtered  immediately. 

Animals  moved  under  this  amendment  shall  not  be  trailed  into  or  driven  through  any 
one  of  the  said  counties  of  Macomb,  Oakland,  Wayne,  Washtenaw,  and  Monroe,  Mich. 
No  cattle,  sheep,  other  ruminants,  or  swine  shall  be  trailed  or  driven  from  the  State  of 
Michigan  until  permission  for  such  movement  has  first  been  obtained  from  the  Chief  of 
the  Bureau  of  Animal  Industry.  When  such  animals  are  shipped  by  rail  or  boat  they 
shall  not  be  unloaded  en  route  either  at  points  within  or  without  the  area  quarantined 
for  foot-and-mouth  disease,  except  into  pens  designated  for  that  purpose  by  the  Chief 
of  the  Bureau  of  Animal  Industry.  Animals  from  the  State  of  Michigan  stiall  not  be 
unloaded  into  cleaned  and  disinfected  pens  specially  designated  by  the  Chief  of  the 
Bureau  of  Animal  Industry  under  Rule  6,  Revision  1,  for  the  yarding  of  live  stock  pass- 
ing through  the  quarantined  area. 

Railroad  cars  or  boats  within  that  portion  of  Michigan  not  included  in  the  counties 
of  Macomb,  Oakland,  Wayne,  Washtenaw,  and  Monroe,  which  have  carried  live  stock, 
may  be  moved  interstate  without  being  cleaned  and  disinfected. 

Hay,  straw,  or  similar  fodder,  including  that  used  for  packing  merchandise,  may  be 
moved  interstate  from  the  State  of  Michigan,  except  from  the  counties  of  Macomb,  Oak- 
land, Wayne,  Washtenaw,  and  Monroe,  without  disinfection  or  certification,  under  the 
applicable  restrictions  above  indicated  for  shipments  of  animals. 

Hides,  skins,  and  hoofs  of  cattle,  sheep,  other  ruminants,  and  swine  taken  from  ani- 
mals slaughtered  at  any  point  in  the  State  of  Michigan,  except  points  located  in  the 
counties  of  Macomb,  Oakland,  Wayne,  Washtenaw,  and  Monroe,  may  be  moved  interstate 
without  disinfection  or  certification,  subject  to  the  consent  of  the  ofllcials  of  the  State, 
Territory,  or  District  to  which  such  shipments  are  destined. 

Amendment  6  to  Rule  6,  Revision  1,  modifying  the  quarantine  for  the  State  of  Mary- 
land, Is  hereby  amended  to  provide  that  .animals  moved  under  said  Amendment  6  shall 
not  be  trailed  or  driven  into  or  through  any  one  of  the  Districts  1,  2,  3,  4,  6,  7,  8,  10, 
11,  and  12  in  Carroll  County,  and  Districts  4,  5,  6,  7,  8,  and  10  in  Baltimore  County, 
Md,  No  cattle,  sheep,  other  ruminants,  or  swine  shall  be  trailed  or  driven  from  the 
State  of  Maryland  until  permission  for  such  movement  has  first  been  obtained  from  the 
Chief  of  the  Bureau  of  Aulmal  Industry.  When  shipped  by  rail  or  boat,  animals  shipped 
under  Amendment  6  shall  not  be  unloaded  en  route  either  at  points  within  or  without 
the  area  quarantined  for  foot-and-mouth  disease  except  into  pens  designated  for  that 
purpose  by  the  Chief  of  the  Bureau  of  Animal  Industry.  Animals  from  the  State  of 
Maryland  shall  not  be  unloaded  into  cleaned  and  disinfected  pens  specially  designated 
by  the  Chief  of  the  Bureau  of  Animal  Industry  under  Rule  6,  Revision  1,  for  the  yard- 
ing of  live  stock  passing  through  the  quarantined  area. 

Railroad  cars  or  boats  within  that  portion  of  Maryland  not  Included  in  Districts  1, 
2,  3,  4,  6,  7,  8,  10,  11,  and  12  in  Carroll  County,  and  Districts  4,  5,  6,  7,  8,  and  10 
In  Baltimore  County,  which  have  carried  live  stock,  may  be  moved  interstate  without 
being  cleaned  and  disinfected. 

Paragraph  2  of  Amendment  6  to  Rule  6,  Revision  1,  is  hereby  canceled. 

This  amendment  Is  efTectlve  on  and  after  December  24,  1908,  and  is  subject  to  amend- 
ment or  revision  on  statutory  notice. 

Done  at  Washington  this  twenty-third  day  of  December,  1908. 

Witness  my  hand  and  the  seal  of  the  Department  of  Agriculture. 

[SEAL.]  Jambs  Wilson,  Secretary  of  Agriculture. 
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Amendment  8  to  B.  A.  I.  Order  156. 

Amendment  8  to  Bule  6,  Bevlsion  1 — To  Prevent  the  Spread  of  Foot-and- 
Mouth  Disease  in  Cattle,  Sheep,  other  Buminants,  and  Swine  (Effective  on 
and  after  December  29,  1908). 

U.  S.  Department  of  Aoriculturb,  Office  of  the  Sbcrbtart. 

During  the  existence  of  the  quarantine  to  prevent  the  spread  of  foot-and-mouth  disease 
In  cattle,  sheep,  other  ruminants,  and  swine,  as  provided  In  Rule  6,  Revision  1,  and  amend- 
ments thereto,  quarantining  the  State  of  New  York,  hay,  straw,  or  similar  fodder,  including 
thsft  used  for  packing  merchandise,  may  be  moved  Interstate  from  the  State  of  New  York, 
except  from  the  counties  of  Erie,  Niagara,  Orleans,  Genesee,  and  Monroe,  without  disin- 
fection or  certification,  provided  the  authorities  of  the  State,  Territory,  or  District  of 
Columbia  to  which  the  shipments  are  destined  have  previously  signified  their  willingness 
to  accept  them. 

Hides,  skins,  and  hoofs  of  cattle,  sheep,  other  ruminants,  and  swine  taken  from  animals 
slaughtered  at  any  point  In  the  State  of  New  York,  except  points  located  In  the  counties 
of  Brie,  Niagara,  Orleans,  Genesee,  and  Monroe,  may  be  moved  Interstate  without  disin- 
fection or  certification,  subject  to  the  consent  of  the  ofldclals  of  the  State,  Territory,  or 
District  to  which  said  shipments  are  destined. 

Shipments  may  be  made  of  cattle,  sheep,  other  ruminants,  and  swine,  and  of  the  car- 
casses of  said  animals  with  skins  and  hoofs  attached,  which  originate  In  a  quarantined 
State  destined  to  another  point  In  the  same  State,  but  which,  through  the  exigencies  of 
travel,  are  transported  through  adjacent  States,  and  Amendment  5  to  Rule  6,  Revision  1,  Is 
hereby  amended  accordingly. 

This  amendment  Is  effective  on  and  after  December  29,  1908,  and  Is  subject  to  amend- 
ment or  revision  on  statutory  notice. 

Done  at  Washington  this  twenty -eighth  day  of  December,  1908. 

Witness  my  hand  and  the  seal  of  the  Department  of  Agriculture. 

[SEAL.]  James  Wilson,  Seoretary  of  Agriculture. 
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Abattoin*—    (^<>^a280  Slaughterhouses.)  Page. 

local,  note  on  conditions 10 

water  supplies,  results  of  analyses,  fiscal  year 41 

Aberdeen-Angus— 

cattle,  number  exhibited  at  International  show,  1 908 347 

cattle,  number  registered  in  United  States 408 

Abscesses  and  tumors,  number  of  condemnations  at  slaughter,  fiscal  year 20 

Actinomycosis,  number  of  cattle  condemned  at  slaughter,  fiscal  year 20 

Agglutination — 

method  of  diagnosis  in  glanders,  note 31 

tests  with  goats'  blood  for  Malta  fever 286,288 

Alabama  Experiment  Station,  cooperative  feeding  experiments 59 

Alfalfa  in  smelter  region  of  Northwest,  arsenic  content 241, 242 

American  - 

carriage  horses,  breeding  work,  fiscal  year 54 

carriage  horses,  classification,  work  for  uniformity 55 

goat,  blood  tests  for  Malta  fever 287 

goat,  feeding  experiments  for  Malta  fever 287 

Trotter  horses,  number  re^stered  in  United  States 408 

Anatomy  J  microscopical,  of  animal  tissues  in  smelter  region  of  Montana 257 

Anemia,  infectious.    (See  Infectious  anemia.) 

Animal- 
breeding  in  vestlgations  at  Bureau  Experiment  Station,  work  of  fiscal  year.        53 

breeding  investigations,  miscellaneous,  progress  of  work ! 57 

dips,  number  examinea,  fiscal  year 44 

dips,  research  and  experimental  work,  fiscal  year 44 

diseases.     (See  also  Contagious  diseases  of  animals.) 

diseases  and  conditions  in  Porto  Rico 29 

diseases,  control  and  treatment,  fiscal  year 26 

diseases,  inadequacy  of  State  laws,  remarks 14 

diseases,  work  of  suppression,  fiscal  year 11 

fibers  investigations,  note 60 

industry  of  Argentina,  notes,  article  by  Georce  M.  Rommel 315-333 

industry  of  Northwest,  effect  of  smelter  fumes,  article  by   Robert  J. 

Formad 237-268 

nutrition  investigations,  work  of  fiscal  year *. 57 

products,  foreign  trade,  1906-1908 402^05 

tuberculosis,  causation  and  character,  and  Federal  measures  for  repression, 

article  by  John  R.  Mohler 155-164 

tuberculosis,  factors  of  safety 116 

tuberculosis,  prevalence 97, 159 

tuberculosis,  relation  to  public  health 157 

tuberculosis,  work  of  fiscal  year 13 

Animals.    (See  also  Live  stock.) 

and  animal  products,  foreign  trade,  1906-1908 402-405 

breeding,  losses  caused  by  tuberculosis 103 

breeding,  supervision  of  pedi^;ree-record  associations 62 

estimated  slaughter  on  farms  m  1907 86 

farm,  aggregate  loss  caused  by  tuberculosis 104 

farm,  depreciation  in  value  owing  to  tuberculosis 103 

farm,  tuberculosis,  economic  importance,  article  by  A.  D.  Melvin 97-107 

imported,  number  inspected,  fiscal  year 25 

imports,  quarantine  regulations  issued  in  1908 432 

in  smelter  region  of  Northwest,  post-mortem  notes 250 

inspected  for  export,  fiscal  year 24 

number  found  tuberculous  at  meat  inspection 98 
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Animals— Continued.  Pm^ 

number  inspected  at  slaughter  in  1908,  by  cities 406 

slaughtered  without  Government  inspection,  number 85 

tubi^ulous,  loss  in  animals  slaughtered  under  Federal  inspection 101 

tuberculous,  manner  of  expelling  tubercle  bacilli 116 

tuberculous,  proposed  system  of  tai^ng 106 

wild,  results  of  autopsies  by  Pathol^cal  Division,  fiscal  year 38 

Animal  Husbandry  Office,  work  of  fiscal  year 53-64 

Ante-mortem  inspection,  number  and  kind  of  animals,  fiscal  year 19 

Argentina — 

animal  industry,  notes,  article  by  George  M.  Rommel 315-333 

live  ptock,  number  and  value,  1908  census 317 

meat-packing  plants 329 

meat  trade  witn  England 315 

Arkansai*,  area  released  from  Texas-fever  quarantine,  fiscal  year 22 

Arnenic- 

content  of  forage  in  smelter  district  of  Northwest 241, 242 

fed  to  horse  experimentally,  effe<'t 244 

poisoning  of  stock  in  smelter  regions,  clinical  symptoms 246 

Aspergillosip — 

of  chickens,  note 39 

of  the  lungs,  cause  of  death  in  wild  birds,  note 38 

Asses— 

in  Argentina,  number  and  value,  1908  census 317 

number  inspected  for  export,  fiscal  year 24 

purebred,  names  of  pedigree-record  associations  certified  in  United  States.  41 1 

purebred,  number  registered  in  United  States 408 

Associations — 

breeders',  National  and  State,  list 413 

pedigree-record,  certified  in  United  States,  names 409 

Austria,  status  of  contagious  diseases  of  animals  in  1908 418 

Autopsies  on  wild  animals  by  Pathological  Division,  results,  fiscal  year 38 

Avian  tuberculosis,  transmission  to  mammals,  article  by  John  R.  Mohler  and 
Henry  J.  Washburn 165-176 

Awns  of  grain  penetrating  tongues  of  cattle,  remarks 40 

Ayrshire  - 

cattle,  British,  for  import  to  United  States,  result  of  tuberculin  test,  fiscal 

year 26 

rattle,  number  registered  in  United  States 408 

BaHllus  tuberculosis,  causative  agent  of  tuberculosis 155 

Bacon  and  hams,  exports,  value,  1906-1908 ► 404 

Bacteria  in  milk,  rate  of  growth 375 

Barn  ventilation,  note  on  comparison  of  systems 71 

Beef 

canned,  quantity  prepared  under  Bureau  supervision,  fiscal  year 20 

cattle,  percentage  of  tuberculosis 101 

rattle,  tuberculonis  losses 13 

exports,  value,  1906-1908 404 

extract,  quantity  prepared  under  Bureau  supervision,  fiscal  year 20 

fat  in  lard,  detection,  remarks 42 

frozen,  quantity  exported  from  Argentina  to  England,  1901-1908 316 

jmces,  wholesale,  at  home  and  abroad,  1907-1908 397 

production,  feeding  experiments,  work  of  fiscal  year 58 

production,  southern,  feeding  work,  fiscal  year 59 

quantity  certified  for  export,  fiscal  year 21 

quantity  condemned  on  reinspection,  fiscal  year 20 

quantity  interchanged  between  oflicial  establishments,  fiscal  year 21 

ciuantity  placed  in  cure  under  Bureau  supervision,  fiscal  year 20 

trade  between  Argentina  and  England 315 

Bolivian — 

Draft  horses,  number  exhibited  at  International  show,  1908 347 

Draft  horses,  number  registered  in  United  States 408 

Belgium,  status  of  contagious  diseases  of  animals  in  1908 418 

liorkshire  - 

hogs  in  Argentina 324 

hogs,  number  exhibited  at  International  show,  1908 347 

hogs,  number  registered  in  ITnited  States 409 

Biochemic  Division,  work  of  fiscal  year 40-4? 
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Blackly—  ^^^ 

in  Porto  Rico,  remarks  on  prevalence 30 

vaccine,  number  of  doeee  sent  out,  fiscal  year 36 

vaccine,  results  of  inoculations,  fiscal  year  1906-7 37 

Blood- 
experiments  to  determine  action  of  saltpeter 304 

value  of  yield  from  cattle  at  slaughter 95 

Branding  ink  for  inspected  meats,  quantity  prepared,  and  cost,  fiscal  year 43 

Breeders- 
United  States,  opportunities  in  Ar^ntina. .* 331 

associations.  National  and  State,  list 413 

Breeding — 

animals,  losses  caused  by  tuberculosis 103 

animals,  supervision  of  pedigree-record  associations 62 

classes  of  poultry  at  shows 362 

farms  in  Argentma,  description 318 

investigations  at  Bureau  Experiment  Station,  work  of  fiscal  year 53 

investigations,  miscellaneous,  progress  of  work 57 

poultry  for  egg  production,  progress  of  work 60 

sheep  in  Wyoming,  progress  of  work 56 

Brown  Swiss  cattle,  number  registered  in  United  States 408 

Bruises,  etc.,  number  of  condenmations  at  slaughter,  fiscal  year 20 

Bureau  of  Animal  Industry — 

Experiment  Station,  more  land  needed 16 

Experiment  Station,  work  of  fiscal  year 50-53 

horse-breeding  work,  fiscal  year,  remarks 54 

number  of  employees  on  rolls 9 

principal  lines  of  work 9 

publications,  fiscal  year,  remarks 16 

publications  in  1908,  list 428 

report  of  chief 9-81 

rules  and  regulations  issued  by  the  Secretary  of  Agriculture  in  1908. . . .  431-479 

work  in  suppressing  tuberculosis 160 

Butter— 

and  milk,  persistence  of  typhoid  bacilli 298 

and  milk,  vitality  of  typhoid  bacilli,  article  by  Henry  J.  Washburn 297-300 

containing  tubercle  bacilli,  note  on  virulence 50 

effect  of  lactic-acid  bacteria  on  quality,  note 72 

exports  and  imports,  value,  1906-1908 404, 405 

fishy  flavor,  note  regarding  cause 71 

from  sweet  and  sour  cream,  note  on  experiments 71 

inspection  of  creameries,  fiscal  year 77 

inspection  of  product  for  commission  firms 77 

investigations,  work  of  fiscal  year 71 

length  of  time  tubercle  bacilli  retain  virulence  in 145 

making,  cultures  for  starters,  progress  of  work 72 

making,  economic  value  of  the  ''overrun'* 79 

market  inspection,  need  of  extension,  note 81 

necessity  or  raising  the  standard  of  quality 78 

occurrence  of  tubercle  bacilli  in • 131 

persistence  of  typhoid  bacilli  in,  note 33 

renovated,  inspection  work,  fiscal  year 79 

Standards,  le^l,  by  States 416 

Butterfat  production  by  southern  cows,  results  of  year's  test 67 

Butterine  and   oleomaigarin,  quantity  prepared   under  Bureau  supervision, 

fiscal  year 20 

Buttermilk  and  milk,  length  of  time  tubercle  bacilli  retain  virulence  in 145 

Buildings,  dairy,  in  South,  work  of  fiscal  year 68 

By-products  of  slaughterhouses,  value 93 

California,  area  released  from  Texas  fever  quarantine,  fiscal  year 22 

Calves — 

condemned  at  post-mortem  inspection,  fiscal  year,  names  of  diseases 20 

distribution  of  blackleg  vaccine,  fiscal  year , 36 

estimated  number  slaughtered  in  1907 86 

feeding  experiment  witn  molasses,  note 70 

number  found  tuberculous  at  slaughter,  fiscal  year 98 

number  inspected  ante-mortiem,  fiscal  year , 19 
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number  inspected  at  slaughter  in  1908,  by  cities 406 

number  inspected  post-mortem,  fiscal  year 19 

results  of  inoculations  with  blackleg  vaccine,  fiscal  year  1906-7 37 

susceptibility  to  avian  tuberculosis,  note 172 

Camembert  cheese  investigations,  work  of  fiscal  year 73 

Can,  combination  milking  and  shipping 375 

Canadian  animals  inspected  for  export,  fiscal  year,  number 24 

Canned  meats,  investigation  of  methods 42 

Carcass  competitions  at  International  show 354 

CarcasQes  of  tuberculous  fowls,  danger  of  feeding  to  hogs 175 

Carload  exhibits  at  stock  shows,  main  features 350 

Care- 
cleaned  and  disinfected  account  sheep  and  cattle  scabies,  fiscal  year, 

number 23 

cleaned  and  disinfected  account  Texas  fever,  fiscal  year,  number 22 

Caseous  lymphadenitis,  number  of  sheep  condemned  at  slaughter,  fiscal  year. .  20 

Casings,  value  of  yield  from  cattle  at  slaughter 95 

Cattle 

and  tuberculin  test,  number  and  percentage  reacting 100 

average  and  range  of  prices  at  Chicago,  1908 395 

beef  and  dairy,  percentage  of  tuberculosis  in  United  States 101 

beef  and  dairy,  tuberculosis  losses 13 

beef,  feeding  experiments,  work  of  fiscal  year 58 

breeding  and  feeding,  influence  of  live  stock  shows,  article  by  E.  G.  Ritz- 

man 345-356 

British  tuberculin  tested ,  for  importation  to  United  States,  results,  fiscal  year.  26 

carload  exhibits  at  International  show 351 

chronic  bacterial  dysentery,  cases  in  United  States,  remarks 32 

chronic  bacterial  dysentery,  cause,  treatment,  etc 234 

dairy.    (*S«;  Dairy  cows.) 

dairy  Shorthorns,  breeding  work  of  Bureau 56 

diseases  for  whicn  condemned  at  post-mortem  inspection,  fiscal  year 20 

distribution  of  blackleg  vaccine,  nscal  year 36 

estimated  farm  slaughter  in  1907 86 

estimated  number  in  United  States,  1907-1909 394 

expelling  tubercle  bacilli,  physical  appearance 120 

exports  and  imports,  value,  1906-1908 404, 405 

found  on  post-mortem  inspection  with  eroded  tongues,  remarks 40 

industry  of  Northwest,  effect  of  smelter  fumes,  article  by  Robert  J. 

Formad 237-268 

in  international  and  interetate  trade,  tuberculin  test 161 

in  smelter  region  of  Northwest,  clinical  symptoms 246 

in  smelter  region  of  Montana,  post-mortem  notes 250 

losses  due  to  smelter  fumes  in  Northwest 242 

mange,  experimental  work  in  progress,  note 48 

mange,  quarantine  work,  fiscal  year 11 

number  and  value  in  Argentina,  1908  census 317 

number  annually  exhibited  at  International  show,  1900-1908 346 

number  dipped  in  crude  petroleum  account  Texas  fever,  fiscal  year 22 

number  found  tuberculous  at  slaughter,  fiscal  year 98 

number  inspected  ante-mortem,  fiscal  year 19 

number  inspected  at  import,  fiscal  year 25-26 

number  inspected  at  slaughter  in  1908,  by  cities 406 

number  inspected  for  export,  fiscal  year 24 

number  inspected  post-mortem,  fiscal  vear 19 

number  of  inspections  account  Texas  fever,  fiscal  year 22 

number  shipped  for  immediate  slaughter  account  Texas  fever,  fiscal  year. .  22 

number  slaughtered  account  foot-and-mouth  outbreak  of  1908 387 

number  slaughtered  with  and  without  Federal  inspection,  1907 86 

of  District  of  Columbia,  result  of  tuberculin  test,  fiscal  year 27 

Porto  Rican,  conditions  and  diseases 29 

purebred,  names  of  pedigree-record  ai*sociations  certified  in  United  States.  410 

purebred,  number  registered  in  United  States 408 

results  of  inoculations  with  blackleg  vaccine,  fiscal  year  1906-7 37 

scabies,  number  of  inspections,  dippings,  etc.,  fiscal  years  1904-1908 23 

scabies,  work  of  fiscal  year 23 
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Cattle— Continued.  Pa«®- 

short-fed,  exhibits  at  International  show 353 

southern,  feeding  experiments  for  beef 59 

Texas  fever,  prevention,  reflations  issued  in  1908 434, 462 

tuberculosis,  character  of  disease 112 

tuberculosis,  difficult  to  dia^ose  in  early  stages 126 

tuberculosis,  note  on  immunizing  experiments 32 

tuberculous,  manner  of  expelling  tubercle  bacilli 1 16 

tuberculous,  percentage  of  reactors  found  affected  at  post-mortem 100 

tuberculous,  prevalence 97 

tuberculous,  proposed  system  of  tagging 106 

tuberculous,  value  of  loss  at  slaughter,  fiscal  year 102 

tuberculous,  virulence  and  frequency  of  tubercle  bacilli  in  feces U8 

yield  of  ofifal  in  modem  abattoir 95 

Cattle  tick —    (See  also  Texas  fever.) 

eradication,  area  released  from  quarantine,  fiscal  year 22 

experiments  with  dips  by  Zoolo^cal  Division 48 

method  by  which  ticks  become  infectious 53 

noninfectious  kinds,  remarks 53 

on  Porto  Rican  cattle,  remarks 30 

work  of  eradication,  fiscal  year 11, 22 

Cats- 
affected  with  rabies,  note 34 

and  dogs,  names  of  pedigree-record  associations  certified  in  United  States.  412 

Cave,  Roy  A.,  article  on  ^' State  legislation  regulating  the  standing  of  stallions 

and  jacks  for  public  service    335-344 

Certificates  of  exemption  from  meat  inspection,  number,  etc.,  fiscal  year 18 

(Cheddar  cheese,  experiments  with  commercial  acids 72 

Cheese — 

Camembert,  work  of  fiscal  year 73 

Cheddar,  results  of  experiments  with  commercial  acids 72 

exports  and  imports,  value,  1906-1908 404,405 

investigations,  work  of  fiscal  year 72 

length  of  time  tubercle  bacilli  retain  virulence  in 147 

Roquefort,  work  of  fiscal  year ' 73 

standards,  le^l,  by  States '. 416 

Swiss,  investigations  in  progress,  remarks 74 

Cheshire — 

hogs,  number  exhibited  at  International  show,  1908 347 

hogs,  number  registered  in  United  States 409 

Chester,  Ohio  Improved,  hogs,  number  registered  in  United  States 409 

Chester-White  hogs,  number  exhibited  at  International  show,  1908 347 

Cheviot — 

sheep,  number  exhibited  at  International  show,  1908 347 

sheep,  number  registered  in  United  States 409 

Chicago  pathological  laboratory  of  Bureau,  work  of  fiscal  year 40 

Chickens — 

affected  with  aspergillosis,  note 39 

affected  with  tuberculosis 166 

breeders*  clubs,  list  by  breeds 414 

breeding  for  egg  production,  progress  of  work 60 

cases  of  sarcomatosis  found  on  autopsy,  remarks 39 

influence  of  conformation  on  utility  qualities 360 

prevalence  and  spread  of  tuberculosis  among 160 

value  of  poultry  shows,  article  by  Rob  R.  Slocum 357-363 

Chicks,  white  diarrhea,  work  of  fiscal  year,  remarks 39 

Cholera,  hog.     (See  Hog  cholera.) 

Clydesdale — 

horses,  breeding  work  of  Bureau,  fiscal  year 55 

horses,  number  exhibited  at  International  show,  1908 347 

horses,  number  registered  in  United  States 408 

Cleveland  Bay  horses,  number  registered  in  United  States 408 

Coccidium  lenellum^  found  prevalent  in  poultry  on  autopsy 39 

Color  in  cured  meats,  effect  of  saltpeter 311 

Colorado  horse-breeding  work  of  Bureau,  fiscal  year 54 

Condensed  milk  standajds,  legal,  by  States 416 
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Contagious  diseases  of  animals —  Pa«e. 

caused  by  imported  virus,  legislation  needed 15 

conditions  in  Porto  Rico 29 

control  and  treatment,  fiscal  year 26 

control,  fiscal  year 21-24 

control  of  hog  cholera  by  serum  ifnmunization,  article  by  A.  I).  Melvin. .  219-224 
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foot-and-mouth  disease,  r^ulations  for  prevention  issued  in  1908 472-179 
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in  foreign  countries 416-424 
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sheep,  number  registered  in  United  States 409 
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products,  cold-pressed,  value  as  feed,  note 70 
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infected  with  human  tuberculosis 158 

Cows — 

and  stable,  methods  of  management 365 

average  and  range  of  prices  at  Chicago,  1908 395 

dairy,  annual  average  yield  of  butterfat,  remarks 80 

dairy,  herd-testing  work,  note 70 

dairy,  milking  and  handling  the  milk 374 

dairy,  milk-secretion  investigations,  note 75 

dairy,  results  of  year's  test  for  butterfat  production 67 

dairy,  tuberculous,  experiment  in  sanitation 29 

expelling  tubercle  bacilli,  physical  appearance 120 

milch,  estimated  number  in  United  States,  1907-1909 394 

tuberculous,  manner  of  expelling  tubercle  bacilli 116 

tuberculous,  proportion  in  use 147 

tuberculous,  relation  to  public  health,  article  by  E.  C.  Schroeder 109-153 
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Cream— 
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cattle,  efficiency  of  tuberculin  test '.  98 
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cows,  southern,  results  of  year's  test  for  butterfat  production 67 

cows,  tuberculous,  character  of  disease 112 

cows,  tuberculous,  experiment  in  sanitation 29 

Division,  work  of  fiscal  year 64-81 

farming  investiRations,  work  of  fiscal  year 66 

farms,  results  of  scoring,  fiscal  year 76 

farms,  sanitary  inspection  of  water  supply 46 

herd  testing  in  South,  note  on  work  in  progress 70 

herd  testing,  results  of  work,  fiiscal  year 66 

management,  storage  and  tranoportation  of  milk 375 

manufactures,  work  of  fiscal  year 77 

milk  house,  desirable  features 367 

milk  pails,  desirable  and  undesirable  kinds 373 

products  as  carriers  of  tuberculosis 158 

products,  exports  and  imports,  value,  1906-1908 404, 405 

products,  frequency  with  which  infected  by  tubercle  bacilli 148 

products  infected  with  tubercle  bacilli,  methods 129 

products  investigations,  work  of  fiscal  year *. 71 

products,  legal  standards,  by  States 416 

Products,  vitality  and  virulence  of  tubercle  bacilli  in 132 

horthoms,  breeding  work  of  Bureau 56 

stable  ventilation,  King  system 366 

stables,  management  and  ventilation 366 

utensils  and  equipment  for  ordinary  dairy 372 

Dairy  cows —    (See  also  Cows.) 

decreased  productiveness  caused  by  tuberculosis 103 

efl&ciency  of  tuberculin  test 98 

expelling  tubercle  bacilli,  physical  appearance 120 

in  mterstate  trade,  tuberculin  test .* 161 

percentage  of  tuberculosis.  .^ 101 

tuberculous,  manner  of  expelling  tubercle  bacilli 116 

tuberculous,  propK>rtion  in  use 147 

udder  tuberculosis  unsuspected  in  early  stages 124 
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m  South,  organization,  cooperation,  etc 68 

southern,  work  of  fiscal  year 66 

Denmark,  status  of  conta^ous  diseases  of  animab  in  1908 419 

Devon  cattle,  number  registered  in  United  States 408 

Diarrhea,  white,  of  chicl^,  work  of  fiscal  year,  remarks 39 

Dips — 

animal,  number  tested,  fiscal  year 44 

animal,  research  and  experimental  work,  fiscal  year 44 

for  cattle  ticks,  experiments  by  Zoological  Division 48 

Diseases — 

discovered  at  post-mortem  inspection  of  animals,  fiscal  year,  list 20 

of  live  stock,  work  of  suppression,  fiscal  year 11 

of  poultry  and  birds,  investigations  of  fiscal  year 38 

Disinfectants,  bacteriological  work,  fiscal  year 46 

District  of  Columbia,  result  of  tuberculin  test  of  dairy  cattle,  fiscal  year 27 

Dogs — 

and  cats,  pedi^ee-record  associations  certified  in  United  States 412 

number  exammed  for  rabies,  fiscal  year 34 

Dorset  Horn  sheep,  number  registered  in  United  States 409 

Dorset  sheep,  numoer  exhibit^  at  International  show,  1908 347 

Dourine  of  horses,  work  of  fiscal  year 29 

Draft  horses,  breeding  work  of  Bureau,  fiscal  year 55 

Duroc-Jersey — 

hogs,  number  exhibited  at  International  show,  1908 347 

hogs,  number  registered  in  United  States *  409 

Dutch  Belted  cattle,  number  registered  in  United  States 408 

Dysentery — 

chronic  bacterial,  differential  dia^osis 236 

chronic  bacterial,  infectious  anemia,  and  mycotic  lymphangitis,  article  by 

John  R.  Mohler 225-236 

chronic  bacterial,  of  cattle,  cases  in  United  States,  remarks 32 

chronic  bacterial,  of  cattle,  cause,  treatment,  etc 234 
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Early  maturity  in  live  stock,  keynote  of  exhibits  at  shows 348 

Egg  production,  experimental  work  in  progress,  note 60 


exports  and  imports,  value,  1906-1908 404,405 

marketing,  transportation,  etc.,  investigations,  note 61 

of  tuberculous  hens,  occurrence  of  tubercle  bacilli .' 169 

storage,  use  of  evaporimeter.  remarks 61 

Employees,  number  on  rolls  of  Bureau  of  Animal  Industry 9 

En^nd  {iee  also  Great  Britain)  and  Argentina,  meat  trade 315 

Epizootic  lymphan^tis — 

presence  in  United  States,  note 31 

prevalence  in  Porto  Rico,  note 30 

Eraaication — 

of  tuberculosis,  benefits  and  advantages 107 

of  tuberculosis,  compensation  to  owners  of  animals 106 

of  tuberculosis,  Federal  and  State  measures 105 

of  tuberculosis  in  live  stock,  proposed  system  of  tagging 106 

Estancias  (stock  farms)  in  Argentina,  description 318 

Evaporimeter,  use  in  e^-storage  rooms^  note 61 

Exemption  certificates  m  meat  inspection,  number,  etc.,  fiscal  year 18 

Expenraent  Station  of  Bureau,  more  land  needed 16 

Export — 

animals  and  vessels,  inspection,  fiscal  year 24 

meats  and  products  certified,  fiscal  year,  kind  and  quantity 21 

meat  products,  law  regarding  preservatives 10 

Exports — 

of  animals  and  animal  products,  1906-1908 403 

of  frozen  beef,  Argentina  to  England,  quantity,  1901-1908 316 

Farcy,  Japanese,  or  mycotic  lymphangitis,  cause,  treatment,  etc 229 

Farm  slaughter  of  animals,  extent 86 

Farms- 
breeding,  in  Ara^entina,  description 318 

dairy,  results  of  scoring?,  fiscal  year 76 

dairy,  sanitary  inspection  of  water  supply 46 

Farrington,  A.  M.,  article  on  **The  need  of  State  and  municipal  meat  inspec- 
tion to  supplement  Federal  inspection  '* 83-96 

Federal  work  in  suppressing  tuberculosis 160 

Feeding- 
calves  with  moksses,  note  on  experiment 70 

cotton-seed  products  to  hopp,  remarks 59 

experiment  m  smelter  region  in  Germany 243 

experiments  with  beef  cattle,  work  of  fiscal  year 58 

experiments  with  goats  for  Malta  fever. 287 

poultry,  effect  on  egg  production,  note 60 

southern  cattle  for  beef,  work  of  fiscal  year 59 

tobacco  for  stomach  worms  in  sheep  not  effective 277 

Fever,  Malta,  and  Maltese-goat  importation,  article  by  John  R.  Mohler  and 
George  H.  Hart 279-295 

Foot-and-mouth — 

disease,  comparison  of  last  two  outbreaks 392 

disease,  disinfecting  and  fumigating  methods 385 

disease  in  foreign  countries,  prevalence  in  1908 417 

disease,  method  of  examining  suspected  cases ., 383 

disease,  prevention,  regulations  issued  in  1908 472-479 

outbreak,  cost  of  eradication 391 

outbreak  due  to  contaminated  smallpox  vaccine 387 

outbreak  of  1908,  article  by  A.  D.  Melvin 379-392 

outbreak  of  1908,  discovery  of  origin 379 

Forage  crops  in  smelter  region  of  Nortnwest,  arsenic  content 241,  242 

Formad,  Robert  J.,  article  on  *'The  effect  of  smelter  fumes  upon  the  live-stock 
industry  in  the  North  west" 237-268 

Fowls —    (See  aho  Chickens,  and  Poultry.) 

and  hogs,  intertransmission  of  tuberculosis 167 

breeders'  clubs,  list  by  breeds 414 

breeding  classes  at  poultry  shows 362 

influence  of  conformation  on  utility  qualities 360 

prevalence  of  tuberculosis 160 
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Fowle—Continued.  Page- 
table,  classes  at  poultry  shows 361 

tuberculous,  danger  of  feeding  carcasses  to  hogs 175 

value  of  poultry  miows,  article  by  Rob  R.  Slocum 357-363 « 

France,  status  of  contagious  diseases  of  animab  in  1908 419 

French- 
Coach  horses,  number  exhibited  at  International  show,  1908 347 

Coach  horses,  number  re^tered  in  United  States 408 

Draft  horses,  number  registered  in  United  States 408 

Galloway — 

cattle,  British,  for  import  to  United  States,  result  of  tuberculin  test,  fiscal 

year 26 

cattle,  number  exhibited  at  International  show,  1908 347 

cattle,  number  registered  in  United  States 408 

German — 

Coach  horses,  number  exhibited  at  International  show,  1908 347 

Coach  horses,  number  registered  in  United  States 408 

Germany — 

feeding  experiment  in  smelter  region 243 

status  of  contagious  diseases  of  animals  in  1908 420 

Gid  of  sheep,  work  during  fiscal  year 48 

Glanders — 

agglutination  method  of  diagnosis,  note 31 

and  mycotic!  lymphan^tis,  differentiation 233 

prevalence  in  Porto  Rico,  note 30 
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Maltese.    {See  Maltese  goat.) 
Maltese,  and  Malta  fever,  article  by  John  R.  Mohler  and  George  H.  Hart.  279-295 

meat,  quantity  condenmed  on  reinspection,  fiscal  vear 21 

meat,  quantity  interchanged  between  official  establishments,  fiscal  year. .  21 
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affected  with  Malta  fever,  pathological  anatomy  of  lesions 291 

diseases  for  which  condemned  at  post-mortem  inspection,  fiscal  year 20 

in  Argentina,  number  and  value,  1908  census 317 

number  found  tuberculous  at  slaughter,  fiscal  year 98 

number  inspected  ante-mortem,  fiscal  year 19 

number  inspected  at  import,  fiscal  year 25-26 

number  inspected  at  slaughter  in  1908,  by  cities , 406 

number  inspected  for  export,  fiscal  year 24 

number  inspected  post-mortem,  fiscal  year 19 

number  slaughtered  account  foot-and-mouth  outbreak  of  1908 387 

Grain  beards  penetrating  tongues  of  cattle,  remarks . .  .* 40 

Grass  in  smelter  region  of  Northwest,  arsenic  content * 241, 242 

Great  Britain  {see  also  England),  annual  status  of  contagious  diseases  of  ani- 
mals, 1901-1908 420 

Guernsey — 

cattle,  British,  for  import  to  United  States,  result  of  tuberculin  test,  fiscal 

year 26 

cattle,  number  registered  in  United  States 408 

Hackney- 
horses  in  Aigentina .- 328 

horses,  numbei  exhibited  at  International  show,  1908 347 

horses,  number  registered  in  United  States 408 

Hams  and  bacon,  exports,  value,  1906-1908 404 

Hampshire — 

bogs,  number  exhibited  at  International  show,  1908 347 

hogs,  number  registered  in  United  States 409 

sheep,  number  exhibited  at  International  show,  1908 347 

sheep,  number  registered  in  United  States 409 

Hart,  George  H.,  and  John  R.  Mohler,  article  on  **  Malta  fever  and  the  Maltese 
goat  importation  " 279-295 

Hay  in  smelter  region  ot  Northwest,  arsenic  content 241 ,  242 

Heads*  and  teet,  value  of  yield  from  cattle  at  slaughter 95 

Hemoglobin— 

cause  of  natural  color  of  meats 303 

identification  by  use  of  spectroscope 309 

of  meat,  effect  of  nitrites 308 
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Herd—  P««e. 

dairy,  testing,  results  of  work,  fiscal  year 66 

testing  of  dairy  rows,  note  on  work  in  progress 70 

Hereford — 

cattle  in  Argentina 318 

cattle,  number  exhibited  at  International  show,  1908 347 

cattle,  number  registered  in  United  States 408 

Hides-  - 

and  skins,  exports  and  imports,  value,  1906-1908 404, 405 

packinghouse  and  country,  note 94 

•treatment  of  animals  in  packinghouses,  Argentina 329 

Hoagland,  Ralph,  article  on  '^The  action  of  saltpeter  upon  the  color  of  meat " .  301-314 

Hogs —    (See  aUo  Swine.) 

and  cnickens  affected  with  tuberculosis  in  Oregon 166 

and  hog  cholera,  results  of  field  tests  with  Bureau  serum 210 

and  hog  cholera,  results  of  practical  tests  with  serum 221 

average  and  range  of  prices  at  Chicago,  1908 395, 396 

control  of  hog  cholera  oy  serum  immuniEation,  article  by  A.  D.  Melvin. .  219-224 

exports.  1906-1908,  value 404 

fed  with  carcasses  of  tuberculous  fowls,  danger 175 

fed  with  feces  of  tuberculous  cows  contracting  tuberculosis 1 18 

feeding  of  cotton-seed  products,  remarks 59 

field  tests  of  serum  treatment  for  hog  cholera,  article  by  W.  B.  Nilee 177-217 

in  Argentina,  number  and  value,  1908  census 317 

loss  from  tuberculosis,  note 13 

number  found  tuberculous  at  slaughter,  fiscal  year 98 

number  inspected  at  slaughter  in  1908,  by  cities 406 

number  slaughtered  account  foot-and-mouth  outbreak  of  1908 387 

purebred,  names  of  pedigree-record  associations  certified  in  United  States.  412 

purebred,  number  registered  in  United  States  by  breeds 409 

rooting  in  tuberculous  manure  contracting  tuberculosis 1 19 

susceptible  to  hog  cholera,  method  of  protecting 220 

tuberculosis,  note  on  increasing  prevalence 52 

tuberculous,  prevalence 97 

tuberculous,  proposed  system  of  tagging 106 

value  of  loss  at  slaughter  caused  by  tuberculosis,  fiscal  year 102 

Hog  cholera— 

and  swine  plague,  number  of  condemnations  at  slaughter,  fiscal  year 20 

conference  of  State  and  Bureau  representatives 46 

control  by  serum  immunization,  article  by  A .  D.  Melvin 219-224 

effectiveness  of  Bureau's  preventive  serum 45 

field  tests  for  prevention,  location 180 

method  of  protecting  susceptible  hogs 220 

methods  of  hyperimmunization  used  in  field  tests 178 

mortality  in  untreated  herds  in  Iowa  tests 182 

plan  for  controlling  and  eradicating  by  serum  immunization 223 

prevention  by  vaccination 215 

prevention,  conference  of  Federal  and  State  representatives 222 

prevention,  field  tests  with  serum,  article  by  W.  B.  Niles 177-217 

result  of  field  tests,  fiscal  year 45 

serum,  cost  of  producing 221 

serum,  effect  or  vaccination  on  hogs  of  different  ages 215 

serum,  method  of  producing 219 

serum,  results  of  practical  tests 221 

serum,  simultaneous  treatment,  results  of  field  tents 212 

serum  tests  in  Iowa,  description 182 

serum  tests  in  Iowa,  discussion  of  results 210 

serum  tests,  records  of  herds  treated 183 

serum  used  in  field  tests,  description 178 

tests,  results  from  treatment  with  hyperimmune  serum  alone 210 

testSj  results  with  serum,  simultaneous  method 211 

vaccine,  manufacture  by  States 12 

vaccine,  tests  by  Biochemic  Division,  remarks 12 

Holstein-Friesian  cattle,  number  registered  in  United  States 408 

Horse — 

affected  with  rabies  at  Bureau  Experiment  Station 52 

breeding,  benefits  derived  from  laws  regulating  public  service  of  stallions.  343 

breeding  experiments  of  Bureau,  progress  of  work 54 
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Horses—  Page- 

American  carriage,  breeding  work,  fiscal  year 54 

American  carria^,  work  for  uniformity  of  classification 56 

and  mules,  scabies,  number  of  inspections  and  dippings,  fiscal  year 24 

draft,  breeding  work  of  Bureau,  fiscal  year 55 

estimated  number  in  United  States,  1907-1909 394 

exporte  and  imfjorts,  value,  1906-1908 404,405 

^kmders,  agglutination  method  of  diagnosis,  note 31 

infectious  anemia  (swamp  fever),  cause,  treatment,  etc 225 

in  smelter  region  of  Montana,  post-mortem  notes 250 

in  smelter  r^on  of  Montana,  effect  of  feeding  arsenic 244 

in  smelter  region  of  Northwest,  clinical  symptoms 246 

in  smelter  region  of  Northwest,  nasal  ulcers 245 

losses  due  to  smelter  fumes  in  Northwest 242 

mycotic  lymphangitis,  cause^  treatment,  etc 229 

number  and  value  in  Argentina,  1908  census 317 

number  annually  exhibited  at  International  show,  1900-1908 346 

number  inspected  at  import,  fiscal  year 26 

number  inspected  for  export,  fiscal  year 24 

purebred,  names  of  pedigree-record  associations  certified  in  United  States. .  410 

purebred,  number  registered  in  United  States,  by  breeds 408 

State  laws  regulating  stallions  and  jacks  for  public  sendee,  article  by  Roy 

A.  Cave 335^344 

swamp  fever,  work  of  fiscal  year 31 

Thoroughbred,  in  Argentina 327 

venereal  disease,  work  of  fiscal  year 29 

Hungtory ,  status  of  contagious  diseases  of  animals  in  1908 421 

Hyperimmunization  in  hog  cholera  serum  tests 178 

Icterus,  number  of  condemnations  at  slaughter,  fiscal  year 20 

Idaho — 

laws  reeulating  stallions  and  jacks  for  public  service 341 

removal  of  quarantine  for  sheep  scab 11 

Immaturity,  number  of  condemnations  at  slaughter,  fiscal  year 20 

Importation  of  Maltese  goats  to  United  States,  history 282 

Imports — 

and  exports  of  animals  and  animal  products,  1906-1908 402 

of  live  stock,  regulations  governing,  issued  in  1908 432 

Index-catalogue  of  medical  and  veterinary  zoology,  progress  of  work 49 

India  (British),  status  of  contagious  diseases  of  animals,  1908 421 

Infectious  anemia — 

of  horses  cause,  symptoms,  treatment,  etc 225 

mycotic  lymphangitis,  and  chronic  bacterial  dysentery,  article  by  John  R. 
Mohler 225-236 

Inhalation  theory  of  contracting  tuberculosis,  ^llacy 138 

Ink,  branding,  for  inspected  meats,  quantity  prepared,  and  cost,  fiscal  year. . .  43 

Inspection — 

meat.    (See  Meat  inspection.) 

of  butter  for  commission  firms 77 

of  vessels  and  animals  for  export 24 

Institutes,  poultry,  in  connection  with  poultry  shows 359 

International — 

and  interstate  movement  of  cattle,  tuberculin  test 161 

show  at  Chicago,  growth 346 

show,  carcass  competitions 354 

show,  carload  exhibits 350 

show,  number  of  animals  exhibited,  1900-1908 346,347 

show,  prices  of  steers  in  carload  lots,  1906-1908 350 

show,  short-fed  cattle  exhibits 353 

Interstate  and  international  movement  of  cattle,  tuben^ulin  test 161 

Iowa — 

hog-cholera  field  tests,  discussion  of  results 210 

hog-cholera  serum  tests 182 

horse-breeding  work  of  Bureau,  fiscal  year 55 

laws  regulating  stallions  and  jacks  for  public  service 338 

number  of  stallions  for  public  service,  January  1,  1909 344 

records  of  herds  treated  for  hog  cholera 182 

Ireland,  annual  status  of  contagious  diseases  of  animals,  1901-1908 422 

Italy,  status  of  contagious  diseases  of  animals,  1908 422 
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Jaokfl—  P««e- 

and  jennete,  number  registered  in  United  States 408 

and  stallions  for  public  service,  State  laws,  article  by  Roy  A.  Cave 335-34S 

Jersey- 
cattle,  British,  for  import  to  United  States,  result  of  tuberculin  test,  fiscal 

year 26 
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and  cream,  distribution  of  tubercle  bacilli  in 131 
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cattle,  number  exhibited  at  International  show,  1908 347 
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Sheep — Continued.  Pa^e. 

diseases  for  which  condemned  at  poet*moitem  inspection,  fiscal  year 20 

estimated  fann  slaughter  in  1907 86 

estimated  number  in  United  States,  1907-1909 394 

exports  and  imports,  value,  1906-1908 404, 405 

feeding  tobacco  for  stomach  worms  not  effective 277 

gid,  work  during  fiscal  year 48 

m  Argentina,  number  and  value,  1908  census 317 

in  smelter  region  of  Montana,  post-mortem  notes 250 

Lincoln,  in  Argentina 326 

losses  from  stomach  worms,  prevention,  article  by  B.  H.  Ransom 269-278 

number  annually  exhibited  at  International  show,  1900-1908 346 

number  found  tuberculous  at  slaughter,  fiscal  year 98 

number  inspected  ante-mortem,  fiscal  year 19 

number  inspected  at  import,  fiscal  year 25-26 

number  inspected  at  slaughter  in  1908,  by  cities 406 

number  inspected,  etc.,  for  export,  fiscal  year. 24 

number  inspected  post-mortem,  fiscal  year 19 

number  slaughtered  account  foot-and-mouth  outbreak  of  1908 387 

number  slaughtered  with  and  without  Federal  inspection  in  1907 86 

purebred,  names  of  pedigree-record  associations  certified  in  United  States.  411 

purebred,  number  registered  in  United  States 409 

roundworms,  investigations,  fiscal  year 47 

scab,  number  of  inspections,  dippings,  etc.,  1900-1908 23 

scab,  work  of  suppression,  fiscal  year 11, 23 

scab,  work  of  ZcK)logical  Division,  fiscal  year 48 

stomach  worms,  methods  of  prevention 272 

Shetland  ponies,  number  registered  in  United  States 408 

Shire— 

horses,  breeding  work  of  Bureau,  fiscal  year 55 

horses,  number  exhibited  at  International  show,  1908 347 

horses,  number  r^stered  in  United  States 408 

Short-fed  cattle  at  International  show 353 

Shorthorn — 

cattle,  British,  for  import  to  United  States,  result  of  tuberculin  test,  fiscal 

year 26 

cattle  in  Ai^ntina 318 

cattle,  milking,  breeding  work  of  Bureau. 56 

cattle,  number  exhibited  at  International  show,  1908 347 

cattle,  number  registered  in  United  States 408 

Shows — 

live-stock,  development  in  United  States,  article  by  E.  G.  Ritzman 345-356 

poultry,  value,  article  by  Rob  R.  Slocum 357-363 

Shropshire-- 

sheep,  number  exhibited  at  International  show,  1908 347 

sheep,  number  registered  in  United  States 409 

Silo  experiments  in  South;  note  on  progress 70 

Sinews,  value  of  yield  from  cattle  at  slaughter 95 

Sldm  milk  standards,  legal,  by  States 416 

Slaughterhouses — 

By-products,  importance  of 93 

local,  and  their  evils 86 

local,  public  effort  necessary  for  reform 96 

municipal,  advantages 92 

small,  insanitary  conditions 87 

uses  and  value  of  offal 93-95 

Slocum,  Rob  R. ,  article  on  '  *  The  value  of  the  poultry  show  " 357-363 

Smallpox  vaccine,  cause  of  foot-and-mouth  outoreak 387 

Smelter — 

fumes  affecting  live-stock  industry  of  Northwest,  article  by  Robert  J. 

Formad 237-268 

fumes,  cause  of  nasal  ulcers  in  horses 245 

region  in  Germany,  steer  feeding  experiment 243 

region  of  Montana,  general  summary  of  conditions 263 

region  of  Montana,  microscopical  anatomy  of  animal  tissues 257 

region  of  Northwest,  farming  conditions. 241 

Splenetic  fever  of  cattle,  prevention,  regulations  issued  in  1908 434, 462 
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Southdown —  Page, 

sheep,  number  exhibited  at  Intemationl  show,  1908 347 

sheep,  number  registered  in  United  States 409 

Southern — 

cattle-feeding  experiments,  work  of  fiscal  year 59 

cattle  fever.    {See  Texas  fever.) 

dairying,  organization,  cooperation,  etc 68 

dairyinf^,  work  of  fiscal  year 66 

Stable  ventilation  in  southern  dairying,  note  on  experiments 71 

Stallions — 

and  jacks  for  public  service,  State  laws,  article  by  Roy  A.  Cave 335-344 

for  public  service,  number  in  certain  States  January  1,  1909 344 

Standards,  legal,  for  dairy  products,  by  States 415 

Starter  for  butter  making,  work  with  cultures 72 

State- 
laws  for  animal  diseases,  inadequacy,  remarks 14 

laws  regarding  stallions  and  jacks  for  public  service,  article  by  Roy  A. 

Cave 335-344 

live-stock  sanitary  officers,  list 424 

Steer-feeding  experiment  in  smelter  r^on  in  Germany 243 

Steers — 

in  carload  classes  at  International  show,  prices  1906-1908 350 

native  and  range,  average  prices  at  Chicago,  1908 395 

Stock- 
breeders* associations.  National  and  State,  list 413 

farms  in  Argentina,  description 318 

Stomach  worms — 

in  sheep,  life  history 270 

in  sheep,  methods  of  prevention 272 

in  sheep,  prevention  of  losses,  article  by  B.  H.  Ransom 269-278 

in  sheep,  tobacco  feeding  not  effective 277 

Storage  of  eggs,  use  of  evaporimeter,  remarks 61 

Suffolk- 
horses,  number  r^^istered  in  United  States 408 

sheep,  nimiber  exhibited  at  International  show,  1908 347 

Sulphur  dioxid,  use  in  preserving  meats,  remarks 42 

Sussex  cattle,  number  registered  in  United  States 408 

Swamp  fever — 

of  horses.    (See  Infectious  anemia.) 

of  horses,  work  of  fiscal  year 31 

Sweden^  status  of  conta^ous  diseases  of  animab  in  1908 423 

Sweetbreads,  value  of  yield  from  cattle  at  slaughter 95 

Swine —    (See  also  Hogs.) 

diseases  for  which  condemned  at  post-mortem  inspection,  fiscal  year 20 

estimated  farm  slaughter  in  1907 86 

estimated  number  in  United  States,  1907-1909 394 

in  Aigentina,  number  and  value,  1908  census 317 

number  annually  exhibited  at  International  show,  1900-1908 346 

number  inspected  ante-mortem,  fiscal  year 19 

number  inspected  at  import,  fiscal  year 25-26 

number  inspected  for  export,  fiscal  year 24 

number  inspected  post-mortem,  fiscal  year 19 

number  slaughtered  with  and  without  Federal  inspection  in  1907 86 

purebred,  names  of  pedigree  record  associations  certified  in  United  States. .  412 

purebred,  number  registered  in  United  States,  by  breeds 409 

Swine  plague.    (See  Hog  cholera.) 

Swiss  cheese  investigations,  progress  of  work 74 

Switzerland,  status  of  contagious  diseases  of  animals  in  1908 424 

Tallow- 
edible,  and  oleo  stock,  quantity  prepared  under  Bureau  supervision,  fiscal 

year 20 

value  of  yield  from  cattle  at  slaughter 95 

Tamworth — 

hogs,  number  exhibited  at  International  show,  1908 347 

hogs,  number  registered  in  United  States 409 

Tennessee,  area  released  from  Texas  fever  quarantine,  fiscal  year 22 

Testing  of  dairy  herds,  results  of  work,  fiscal  year 67 

Texas,  area  released  from  Texas  fever  quarantine,  fiscal  year 22 
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Texas  fever—    (See  dUo  Cattle  tick.)  FagoL 

area  releasee!  from  quarantine,  fiscal  year 22 

control  work,  fiscal  year 21 

.method  by  which  cattle  ticks  become  infectious 53 

noninfectious  cattle  ticks,  remarks 53 

number  of  cars  cleaned  and  disinfected,  fiscal  vear 22 

number  of  cattle  dipped  in  crude  petroleum,  nscal  year 22 

number  of  cattle  inspections,  fiscal  year 22 

number  of  condemnations  at  slaughter,  fiscal  year 20 

regulations  govemine  transportation  of  cattle 434, 462 

tick.    (See  Cattle  tick.) 

work  or  exterminating  cattle  ticks,  fiscal  year 11,22 

Thoroughbred — 

horses  in  Argentina 327 

horses,  number  registered  in  United  States 408 

Tick.    (See  Cattle  tick;  aUo  Texas  fever.) 

Tick  eradication  experiments  with  dips  by  Zoological  Division 48 

Ticks  on  Porto  Rican  cattle,  remarks 30 

Tobacco  feeding  for  stomach  worms  in  sheep 277 

Tongues  of  (rattle  found  diseased  on  post-mortem  inspection,  remarks 40 

Trade,  foreign,  in  animals  and  animal  products,  1906-1908 402-405 

**Trimming8 "  from  cattle  after  slaughter,  value 95 

Tripe,  value  of  ^eld  from  cattle  at  slaughter 95 

Tubercle  bacilh— 

comparative  study 156 

dissimilarity  of  types  derived  from  same  source 134 

distribution  in  milk  and  cream 131 

effect  of  sunlight  in  destroying 144 

from  chickens  transmitted  to  hogs 167 

human  and  bovine,  comparative  morphology  and  virulence 133 

in  butter,  note  on  virulence 50 

in  eggs  oi  tuberculous  hens 169 

infecting  dairy  products,  frequency 148 

in  feces  of  cattle,  virulence  and  frequency 118 

in  milk  and  dairy  products 129 

in  milk  from  tuberculous  cows,  frequency 117, 148 

in  milk  supply  of  Washington,  D.  C,  tests 51 

length  of  time  virulence  is  retained  in  dairy  products 145 

manner  of  expulsion  by  cattle 116 

methods  of  entering  the  body 140 

methods  of  lodgment  in  animal  body 155 

necessity  of  health  regulations  to  prevent  spread 110 

relationship  of  different  types , 173 

resistance  to  germ-destroying  agents,  note 52 

scattered  by  tuberculous  cows,  remarks 50 

transmispibility  of  human  and  bovine  types 137 

vitality  and  virulence  in  dairy  products 132 

Tuberculin — 

and  mallein,  number  of  doses  prepared  and  distributed,  fiscal  year 47 

proposed  teste  of  commercial  brands,  note 52 

worthless,  found  on  market 162 

Tuberculin  test- 
efficiency  when  applied  to  cattle 98 

in  Great  Britain  of  cattle  for  United  States,  fiscal  year 26 

number  and  percentage  of  cattle  reacting 100 

of  cattle  in  District  of  Columbia,  results,  fiscal  year 27 

of  cattle  in  international  and  interstate  trade 161 

percentage  of  reacting  cattle  found  affected  at  post-mortem 100 

results  from  tuberculin  sent  out  by  Bureau 98 

Tuberculosis — 

agp'egate  loss  in  farm  animals 104 

animal,  causation  and  character,  and  Federal  measures  for  repression,  arti- 
cle by  John  R.  Mohler 155-164 

animel,  prevalence 97, 159 

animal,  relation  to  public  health 157 

avian,  transmission  to  mammals,  article  bv  John  R.  Mohler  and  Henry  J. 
Washburn ' 165-176 
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Tuberculoeifl — Continued.  P*ge- 

character  as  disease  of  cattle 112 

comparative  morphology  and  virulence  of  tubercle  bacilli 133 

control  and  eradication 104 

danger  in  environment  of  consumptive  patients Ill 

danger  of  infection  from  milk  and  meat * 158 

effect  of  sunlight  in  destroying  tubercle  bacilli 144 

eradication,  benefits,  and  advantages 107 

eradication,  compensation  to  owners  of  animals 106 

eradication,  Federal  and  State  measures 105 

eradication,  proposed  system  of  tagging  animals 106 

experimental  work  at  Bureau  Experiment  Station 50 

Victors  of  safety  in  animals 116 

faJlacy  of  inhalation  theory  of  infection 138 

Federal  work  for  suppression 160 

immunizini^  experiments  by  Pathological  Division,  note 32 

in  cattle,  difficult  to  diagnose  in  early  stages 126 

in  form  animals,  amount  of  depreciation 103 

in  hogs  caused  by  exposure  to  feces  of  tuberculous  cows 118-119 

in  monkeys,  found  prevalent  on  autopsy,  note 38 

international  congr^,  preparation  of  specimens 32 

in  udder,  unsuspected  in  early  stages 124 

loss  in  animals  slauj^htered  under  Federal  inspection 101 

mammalian  and  avian,  intertransmissibility,  feeding  and  inoculation  ex- 
periments   167 

methods  of  contracting 140 

necessity  of  health  regulations  to  prevent  spread 110 

number  of  carcasses  and  parts  of  animals  condemned  at  slaughter,  fiscal 

year 20 

of  cattle,  number  affected  in  District  of  Columbia 27 

of  dairy  cattle,  investigation  of  prevalence,  remarks 13 

of  dairy  cows,  experiment  in  sanitation 29 

of  chickens  and  hogs  on  Oregon  ranch 166 

of  food-producing  animals,  economic  importance,  article  by  A .  D .  Melvin . .  97-107 

of  hogs,  note  on  increasing  prevalence 52 

of  live  stock,  estimate  of  losses •. 13 

percentage  of  animals  found  affected  at  meat  inspection 98 

percentage  of  reacting  cattle  found  affected  at  slaughter 100 

pulmonary,  effect  on  cattle  and  persons 114 

relation  of  tuberculous  cow  to  public  health,  article  by  E.  C.  Schroeder. .  109-153 

j^lationship  of  different  types  of  tubercle  bacilli 173 

traced  to  origin  through  meat  inspection 13 

transmissibility  of  human  and  bovine  types 137 

various  methodsof  infection 155 

virulence  and  frequency  of  tubercle  bacilli  in  feces  of  cattle 118 

work  of  fiscal  year 13 

Tumors  and  abscesses,  number  of  condemnations  at  slaughter,  fiscal  year 20 

Turkeys,  breeders'  clubs,  list  by  breeds 415 

Typhoid- 
bacilli  in  milk  and  butter,  vitality,  article  by  Henry  J.  Washburn 297-300 

bacilli  in  milk  and  cream  destroyed  by  pasteurizing 300 

bacilli,  persistence  in  milk  and  butter i 33, 298 

bacilli,  sources  of  contamination  in  milk 297 

l)acillu8,  investigation  of  viability,  note 33 

cases,  percentage  traceable  to  milk 297 

Udder  tuberculosis  unsuspected  in  earlv  stages 124 

Ulcers,  nasal,  in  horses,  caused  by  smelter  fumes 245 

Uremia,  etc.,  number  of  condemnations  at  slaughter,  fiscal  year 20 

Urine  of  reacting  Maltese  goats,  examination 290 

Utah- 
laws  regulating  stallions  and  jacks  for  public  service 339 

number  of  stallions  for  public  service,  January  1,  1909 344 

Vaccine — 

blackleg,  number  of  doses  sent  out,  fiscal  year 36 

blackleg,  results  of  inoculations,  fiscal  year  1906-7 37 

hog  cholera,  manufacture  by  States. 12 

hog  cholera,  tests  by  Biochemic  Division,  remarks 12 

smallpox,  cause  of  foot-and-mouth  outbreak 387 
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Veal—  Page. 

prices,  wholesale,  at  home  and  abroad,  1907-S 398 

quantity  condemned  on  reinspection,  fiscal  year 20 

quantity  interchang:ed  between  official  establishments,  fiscal  year 21 

Venereal  diseaseof  horses,  work  of  fiscal  year 29 

Ventilation  of  cow  stables  in  South,  note  on  experiments 71 

Vermont,  horee-breedinp  work  of  Bureau,  fiscal  year 54 

Virginia,  area  released  from  Texas  fever  quarantine,  fiscal  year 22 

Virus — 

of  animal  diseases,  danger  from  importation 15 

rat,  investigations,  results,  fiscal  year 38 

Washburn,  Henry  J. — 

and  John  R.  Mohler,  article  on  "The  transmission  of  avian  tuberculosis  to 

mammals  " 165-176 

article  on  *'The  vitality  of  typhoid  bacilli  in  milk  and  butter" 297-300 

Washington,  D.  C,  milk  supply,  result  of  analyses  of  samples 129 

Water- 
supplies  of  abattoirs,  results  of  analyses,  fiscal  year 41 

supply  of  dairy  farms,  sanitary  in8f>ection  work,  fiscal  year 46 

Welsh  ponies,  number  registered  in  United  States 408 

White  diarrhea  of  chicks,  work  of  fiscal  year,  remarks 39 

Wisconsin — 

Experiment  Station,  cooperative  work  with  Cheddar  cheese 72 

laws  regulating  stallions  and  jacks  for  public  service 335 

number  of  stallions  for  public  service,  January  1,  1909. '. 344 

Wool- 
exports  and  imports,  value,  1906-1908 404, 4a5 

study  of  fibers,  note 60 

Worms,  stomach.     {See  Stomach  worms.) 

Wyoming — 

removal  of  quarantine  for  sheep  scab 11 

sheep-breeding  work  of  Bureau,  progress 56 

Yorkshire — 

hogs,  number  exhibited  at  International  show,  1908 347 

hogs,  number  registered  in  United  States 409 

Zebra  hybrid  breeding  work  at  Bureau  Experiment  Station 53 

Zoologi(il  Division,  work  of  fiscal  year 47-60 
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